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To the HoxouaAzLE 
Sir HANS SLOANE, Bart. 
PRESIDENT of the 
College of Phyſicians ; 
And PRESIDENT of the 
ROYAL SOCIETT, 
THIS 


E 1 , 8 


Is, with all Reſpect and Humility, DxbicArED, by 


His moſt Obliged, and 
Moſt Obedient 


Humble Servant, 


Browne Langriſh. 
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PALIN BR IN the enſring Diſcourſe I 5 
NEED endeavoured 10 diſcuſs ſeveral 


Fer Muſcular Motion after a 
Manner intirely agreeable (at 
Veeaſt I think ſo) to the Prin- 
ciples of that moſt illuſtrious Philoſopher Sir 
ISA aC NEWTON: and in doing of this; 
I bave occaffonally taken Notice of "the Laus ef 
Attraction and Repulſion, from | whence I have 
made it appear to be very probable, if not certain, 
that every individual Corpuſch of Matter is 
endued 
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MY with its PETS = Poles, * 40 
attract or repel every other fimilar Corpuſele, 
mobich comes anithin the Sphere of its Activity, by 
the ſame Laus, aud after the ſame Manner that 


1200 Loadſtones in influence each other. 


' FROM theſe Principles I have alſo deduced © 
the .Cauſe and Manner of an Ffferveſcence or 
Ebullition, <vlnich-ariſes from the Mixture of an 
Acid with an Alkali, and have proved that it 
does not depend ſo much upon the Power of 

Attrattion as hath been Intherto imagined, but 
that 4 repellent Force between their conſtituent 
Particles, is the chief Roaſon f it; and from 
the ſame Qualities, vin. from every Corpuſele 
being endued with its determinate Poles, I have 
ſbenvn the Reaſov why. different Kinds of Salts 
always coaleſce into Cryſtals of different Shapes, 
Forms, and Figures from each other, and why. 
they always preſerve. their peculiar Shapes, let 
them be 1 . oo Gat ever. 
fo Ger. yds | 
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Struffure of the” Nevvrs, chu neither Muſentor 
Motion mor Senſation could be performed ait err, 
if they arofe from any Vibrations in the Nerves 
themſePoes. Aud lofty, F bade am m apy 
to be very Probable, that the Uſe of - the" anghion's 
on the Nerves, is to vrch any v thrator y Motoon 
which may happen in them ; ſo that, by pre- 
venting any Communication of Motion from one 
Nerve to*another, they are greatly inſtrumental in 
conveying the Ideas of Pleaſure or Pain, or the 
various Impreſſions made on the Nerves, diſtinftly, 
from the ſeveral Parts 5 * Kah to the Sen- 
ſorium in the Brain. Wer od 


* 
125 


No Vince . arduous a 

Task, I hope every Gemman, endued with a 
Taſte for Enquiries of this Nature, vill read 
what I have here done with Candour, and be 
ready to make favourable Allowances, eſpecially 
when he conſiders that Muſcular Motion is a 


Subject which has hitherto baffled the moſt curious. 
Reſearches, 
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ADVERT ES EM ENT 
Reſearches, and by ſome of the greateſt and moſi 
lenrned Philoſophers has, been ſet gſide as inerpli- 
cable. But if I have. advanced. any Thing incon- 

t with the Animal Oeconomy, or with. the 
known Laws of Natter and Motion, I, ſpall 
always be teady to ; relinquiſh my moſt darling 
Notions.” whenever. they are made ren, not 
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5 USCULAR: MOTION. is. 
iatricate 4 Subj that, amidſt all 
che Vatieties of Nature, there is 
ie not one Thing wherein the Cauſe 
7100 dh "Y is more concealed, tho the Effect 
is ſo mchte. It is a Subject which has already 
exerciſed the Wits of a great many learned and 
ingenious Men, and tho ſo many Hypotheſes have 
been invented concerning it, that it would he 
tedious as well as tine to... enumerate 
them ; yet I don't know of one which will ſtand 
5 "oi « 
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the Tel «fi a als Examinetios, JET appcar- 
ing to be inconſiſtent with ſome Part or other of 
the Animal Oeconomy; and certainly whatever is 
not intirely agreeable to that Simplicity, Regula- 
rity, and Harmony which we conſtantly obſerve. 
between all the Parts of an animal Machine, is 
not to be received as Truth, * be ever thet 
wittily and ingeaiouſly contrived. 


six ox therefore fo many great and adds 
Difficulties attend the Explication of the Cauſe of 
Muſcular Motion, I am afraid of being accuſed of 
| Arrogancy in preſuming to offer ſome Thoughts 
that have occurred to me on this 3 but 
as I am fully perſuaded: thar Muftalar Motion 
mechanically performed, and „in. 

that it is governed by the knows Laws of 
Matter and Motion, 'F flatter myſelf that ſome 
ptoper Experiments, "with an exakt Obſervance to 
the Laws of the Animal Oeeonomy, and a diligent 
Application of ſoine noble Diſcoveries that have 
deen lately made in Natural Philoſophy, will 
afford us a great deal of Light towards inveſtigating 
the true Canſe of * Motion, however dark 


and 
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and obſcure it may ſeem at preſent; and if I am 
hope, at leaſt, to excite ſome better Genius to 
i the Task. 


IT muſt be confeſſed WA, TOR 1 prigeigal 
Agent-in Muſcular Motion is wo fabrllc for us 
ever to bring its Manner of Action to a mathe- 
matical Demonſtration ; but however if we can be 
ſo happy as to produce a Theory, evety Way 
An with the Structure and Make of the 
Muſcular Fibres, and. with. the known Laws,-of 
Matter and Motion, and it does not at the Jams 


Time, in the leaſt claſh with, ot obſtruẽt any. * | 


the animal Functions, chere can be no Reaſon for, 


rejecting, it, tho it canngt be een, 75 
plain d. ft 


13? N 


Tas noble Bor EE || fays, “ nal 


« Pact, or'other Propoſition be proved by Argue 
ments competent in their Kind, we ought noe 
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«to deny it meerly becauſe we cannot explain, 
or perhaps ſo much as er af er 
6c of it. PO | 


Bur leſt I ſhould incur, the Diſpleaſure of my 
Reader, by finding Fault with other Men 's Works, 
or by making a long apologetic Introduction to 
my own, I will. proceed yr to my Subject, 
and endeavour, according ta my poor” Abilleie 
to inveſtigate the true and real Cauſe, of Muſcular 
Motion, wherein, if I err, or if my Hypotheſis 
ſhould be proved to be quire falſe, I ſhall have the 
Satisfaction of finding myſelf in very (good © 
pany; ; and the Choices on the wrong Side will be 
fewer b y one, for thoſe who ſhall hereafter under- 
cake Ai plain the Gaule of aal Motion by 


mechanic Principles. 
ade? 1174 I; 1 
0 FE E; Met 
Cabiner.c 


— the. Help.of imo Erporimonto phie I have 
made op the Nerges ane Bod: Vein 
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3 aste 

I L By looking. into and nice 5 g the, Form 
and Figure of a muſcular Fibre. (Jauix 
III. By accounting for its Elaſticity. Ls af elle 


IV. By ſbewing the true Cauſe of its ; Tenfion 


V. By proving it to be more than 1 that 
tere is ſome: ſubtile, volatile, ſpirituous Matter, 
or animal Spirits ſecreted from the Blood by the 
Glands of the —_— oe = Jying into 
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vi. = Lally, I ſtall. _—— 0 Cauſe, and 
Manner of Contraction and Dilatation in the 


muſcular Fibres an. the | faregoing Gf 
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I. Ir has been always acknowledged and alen 
for granted, that if a Nerve be tied up, or cut 
aſunder, the Muſcles Which that Nerve leads to 
immediately loſe their, Uſe, tho all other Things 


continue the ſame 3, ang, from many Experiments 
MP I have made on the Nerughte have "Oy 
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found this to be exactly true: But that tying up 
the crutal Artery, or any other Artery, out of the 
Trunk of the Body, will likewiſe deſtroy Muſ- 


cular Motion, I have proved to be falſe, by the 
following Experiments. 


EXPEAIMENT J. 


- I T1ED up the right Inguiaal Artery of a Dog, 
and cut it off juſt below the Ligature, that I 
might be ſure there was no Blood continued to 
circulate thro it; the Dog being immediately 
ſet down, walked along as well as uſual, tho 
as the Wound grew more ſore and ſtiff, he limped 
a little ſometimes; but when the Wound was 
healed up, 1 could never afterwards perceive 
the leaſt Difference in the Motion of his hind 


_ 


fi: 4 EXPERIMENT II. 


n 
7 * 


IIR up the right Carotid Artery as near 
the Heart as 1 coiild | 


bly do it, and cut it off 
wy the Ligattte5 bit ut the Dog id not loſe the 


Uſe 
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Uſe of any one Muſcle by it: conſidering then 
that there were Inoſculations between the 
ultimate Branches of the Carotid Arteries, I ſerved 
the left Carotid Artery. of the ſame Dog in the 
ſame Manner, and yet there was no Laſs of Mo- 
tion; he could lap up Milk, chew Meat, ſwallow, 
wink, and uſe all the Muſcles of che Head, Mouth, 
and ran he een 


rain III. n n 


ITIED up nod cut ods both the A | 
and both the Carotid Arteries of a large Spaniel 
Dog which I now keep, and yet this Dog has not 
loſt the Uſe of one Muſcle, neither is he diſordered: 
in any one Way by it, that I know of, tho' it is 
now above fix Months ago that I did it. 


THrx8sx Experiments are ſufficient to ſhew, 
how much People have been deceiv'd, and how er- 
roneous the common Opinion is, viz. That if the 
Crural Artery qawas to bs tied up, or cut aſunder, 
the Muſcles of the Leg awould loſe their Uſe as err. 
b as if the Crural Nerve was deftroy d. 


Tas 


16 


. rs Aﬀection wit fo al road, as Tam apt 
to believe, Without Ming any, or ſufficient Trials 
of it; for I have repeated theſe Experiments a great 
N Times, and I am ſure with the utmoſt Accu- 
racy, and always with the ſame Succeſs. Tis true, 
we are not to infer from hence, that the Blood bas 
nothing to do with Muſcular Motion, becauſe there 
are moſt certainly ſome ſmall Branches detached off 
from the Inguinal and Carotid Arteries nearer to 
the Heart, than we can poſſibly lay any Ligatures 
on them without deſtroying the Life of the Dog; 
ſo that we are not to ſuppoſe the Muſcles are quite 
deſtitute of Blood, becauſe their main or principal 
Artery is tied up, or cut aſunder, it being well 
known that when all the Blood is intercepted, 

Muſcular Motion ceaſes in a few Minutes. 


T x18 appears to be true by tying up the Aorta 
Aeſtendens, which I have often done, juſt before 
its Diviſion” into the Thacz, and J always have ob- 
ſerved, that if the Dog was ſet down immediately 
after the Aorta was tied up, (without ſtaying to 


replace the Inteſtines, or to ſew up the Wound) he 
217 could 
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could make Uſe of his lower Parts, and atk a little 
Way, before the Palſy ſeiz'd him, bur after that no 
manner of Motion could be rercaved i in his hind- 
Legs, tho' he would ſometimes ſurvive the Opera- 
tion ſeven, or eight Hours. 


— 


| SEEING therefore that Muſcular Motion is ſo 
ſoon deſtroyed, when all the Blood is intercepred, 
I beg Leaveto propoſe the en . con- 
| _ the regen of f it. 


Q UER Y I. 


Dots not the violent Diſtenſion of the Aorta, 
and all the neighbouring Blood-Veſlels above the 
Ligature preſs upon the Nerves, which go to the 
lower Parts, and by that Means interrupt the Paſlage 
of the Animal Spirits thro' them; ſince tis well 
known, that in a Nepbritis the Thigh often loſes 
great Part of its Motion and; Senſibility by the 
Stones } ons. wy the Nerves? | 
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QAuERTI II. 


Dos not the Pulfation or Vibration of the 
Arteries greatly aſſiſt the Motion of the Animal 
Spirits thro the Nerves? For ſince the Nerves 
are generally placed along the Sides of the Arte- 
ries, it is humbly preſumed that the Deſign of it 
was to encourage the Motion of the Animal Spirits 
thro the Nerves. Now if ſo, it follows, that the 
ſome of the Nerves, which go to the lower Parts, 
may ariſe below the Place where the Aorta is tied 
up, and others eſcape the Preſſure of the diſtracted 
Blood -Veſſels above the Ligature; yet the animal 
Spirits may. want the proper and uſual Impetus 
to propel them thro the Nerves, and conſequently 
Muſcular Mation may be deſtroyed merely for 
Want of che vibratory Motion of che Atteries. 


- — Vw * . p 1 
1 * — 
i ot of » xe a : CE 2 ok 
| QAUSRA T 1 
i a 4 * 
91 * . T4 ws. Low Þ$ 5 


Do not the muſcular Fibres collapſe, and 
grow ſo flaccid, when all the Blood is intercepted, 
that the ſuflux of the animal Spirits may be inter- 

rupted, 
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rupted, tho no other een ſhould an 
in the Nerves ? | | 


46 


QAUERT VV. 


Is not the chief Uſe of the Blood, towards 
Muſcular Motion, to keep the Fibres warm, ſup- 
ple, diſtended, and every Way ready for the 
Influx of the animal Spirits imo them; and by 
its. expanſive and progrefiive Motion, to aſſiſt 
the Motion of the animal Spirits OY the 


Nerves 2? 


We are aſſured by Mr. e FEY by 
injecting warm Water only into the Artery of 
Muſcles concerned in voluntary Motion, after the 
Paſſage of the Blood had been imercepted, he 
cauſed them to renew. their Contraction. Now 
warm Water cannot poſſibly have any other 
Effect on the muſcular Fibres, than to diſtend, 
ſupple, and relax them, and, by its Warme and 
progreſſive Motion thro! the Arteries, it may 


communicate Motion to the animal Spirits; but 


it is abſolutely impoſſible for it to have any Share 
C2 in 


20 A Nw ESSAY 


in ſhrinking up or contracting the Fibres, after 
ſuch a Manner as Muſcular Motion is performed. 
That the Blood is uſeful towards Muſcular Mo- 
tion, either by encouraging the Motion of the 
animal Spirits through the Nerves, or by keeping 
the Muſcles warm, ſupple, diſtended, and moiſt, 
in ſuch a Manner that the animal Spirits have a 
free and eaſy Influx into them, cannot be denied; 


but that the Blood is by any Means capable of 


purſing up and contracting the Fibres, does not 
appear from any Arguments which have been 
made Uſe of in its Favour. On the contrary, it 
has been proved, as we ſhall ſhew hereafter, that a 
Muſcle, during its State of Contraction, is leſſened 
in all its three Dimenſions, and conſequently the 
Blood, inſtead of ſwelling and diſtending the 
Fibres, is ſqueezed out of them at ſuch a Time; fo 
that, Action and Re- action being always equal, 
it appears from hence, that the Blood acts as an 
Antagoniſt, againſt the contractile Power of the 
Fibres, by extending and diſtending them, rather 

than having any Share in their Contraction. 
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WE are told by the learned Auron of the 
Introduction to CON] ERM on the Muſcles)" That 
the Blood appears ſome Way neceſſary towards 
Muſcular Motion, ſince it has been found that, by 
intercepting the Paſſage of the Blood to any 
Muſcle, the Muſcle loſes its moving Power. But 
from ſome Experiments on the Heart of an Eel 
and Salmon, (vi. that being warmed, they would 
beat long aſter the Deathbof the Animal, nay; 
even when ſeparated from the Body) it may be 
queſtioned whether this Effect ariſes from any 
other Cauſe, than that by depriving the Muſcle 
of its Blood, the Fibres and Nerves. muſt ſoon 
grow cold and ſtiff: for we ſee in theſe Experi- 
ments, that the Fibres of the Heart, when warm, 
contracted themſelves, tho the Blood was not 
circulating thro them. ; 


Tux Heart of a Frog is alſo very remarkable 
for continuing its Pulſation a long Time aſter it is 
taken out of the Body; and even after it has 
ceaſed beating, it will repeat it again by being 
warmed, or pricked with a Needle: But the moſt 


remarkable 
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remarkable of all is a Viper, which will continue 
to twiſt and twine about ſor many Hours aſter 
the Head, ſin Anke, and Skin are taken 
an We en | 


In bh theſe Phang give been Room 
to jo ſuſpect that Muſcular Motion is continued in 
ſome Creatures as long as the Bibres are warm, 
moiſt, and ſupple; and that it ariſes only from 
ſome ſubtil Matter, or the animal Spirits, which 
momemaneoufly increaſe the Force of the corpuſ- 
cular Attraction in the Fibres themſel ves, fo that 
cheir component Particles run cloſer together, and 


the Fibres are fhertned as long as this additional 
attractive Power remains in them: But of this 
more hereafter. Thus much N er 1 


go on to my 


U HEAD, viz. To examine into the Form and 
Ngure of u Mufcnlar Fibre. And this is beſt done 
by gentiy boiling a Muſcle! till irs Fibres will 
eaſily ſeparate from each other, and then, if it be 
n r 8 pores the Blood, Ce. the 
Not 510 42519 1 Texture 
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evident and perſpicuous, © ooo OD 
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| WHEN a Muſcle 18 | prepared after this Manner, 
and a longitudinal Fibre divided as far as we 


pollibty cari do it, it always appeats to fte td be 
of 4 cylindrical Shape; an@ fam of Opittiog, chat 
if we could ſeparate the Fibres much farther, ot 
as far as they are capable of being divided, they 
would ſtill be of the fame Shape, vz. little 
hollow Cylinders; for tho every minute Fibrif'j$ 
allowed to be the Continuation of a Blogd-Veſfel 
(a capillary Branch of an Artery, being fol 5 


and a capillary Branch of a Vein ariſing from it) 
yet it cannoc properly be called eicher an Arrer 
or a Vein, neither does it follow either of. thei 
Shapes. er 


| 181 1 nor . L 5 
As to the tranſverſe or ſpiral Fibres, which 
are found in dividing a Muſcle, they ſeem to me 
to be of the ſame Make wich others, 1.19 


be chiefly uſeful in holding che longieydinal Fibres 


in chcit proper Poſttions g but by the molt (neue 


rate Obſervations, with the beſt of Glaſſes, I 
could 


m 


| 
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ak neyer, perceive that either the longitudinal 
or tranſverſe Fibres were divided into Cells, Ve- 
dey. or Blades. 35 


il. The Elaficity of a Muſcular Fibre is a 


Power. or Property, of reſtoring itſelf to its former 
Shape, after it has been ſtretched o out longer than 


uſual i ſome impreſſed: Force. | 


4 4 * " 


Nen in weider to duderftand che Nature of 
this rightly, it will be proper to conſider that 
there is in all Matter a peculiar Power of Attrac- 
tion. and Repulſi on; which Properties manifeſtly 
diſcover themſelves, in many Things, and accord- 
ing to their particular Diſpoſicions they are called 
by the Names of Magnetiſm, Electricity, or 
Gravity. 1H VGA 89D Aion 10097 $ * 


MAGNETICAL Attraction, ſtrictly ſpeaking, 
belongs to no other Bodies but the Loadſtone, 
and Iron or Steel; at leaſt it has not been diſco- 
vered in any ting elſe. Electrical Bodies attract 
all light Things in differently. And Gravity 


ey” qe __ rer e e either 
1 co 


— 
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to their Bulk, Figure, or Matter. But notwith- 
ſtanding theſe ſecming Differences in the Tendeney 
of ſome Bodies towards othets, we have 
Reaſons to believe that the teal Cauſe of At- 
traction and Repulſio jon is the fame in all Bodies, 
and that all theſe different Phænomena; as well a8 
the various Degrees of Coheſion, Hardneſs, Elaſti- 
city, &c. arile only from ſo many different De- 
grees of Attraction and Repulſion between the 
component Particles, and not from any material 
eſſential Difference in the Cauſe. I never could 
find that there was any Difference between the 
Force of Attraction and that of Repulſion in the 
fame Pole of a Loadſtone, and if thie ſame Pole 
both attracts and repells with the ſame Degree of 
Power, theſe Qualities ſeem very likely t. to "= 
_ _ the ſame original Cauſe. * 


| 


401 IN, if the original Cauſe of ArtruQtion 
and Repulſion be the ſame in all Bodies; that is, 
if every Particle of Matter, which is endued with 
an attractive Force, is alſo endued with a repellent, 
in the ſame Ratio, tis very probable that theſe 


Qualities were equally 8 on all the ori- 
D ginal 
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ginal primicive Atoms of Matter at the Creation ; 
and that all the different Degrees of Attraction 
and Repulſion, which we now find in ſeveral 
Forts of Bodies, proceed only from the various 
- Shapes, Aſſociations, and Combinations of their 
cotiſtituent Particles; ſo thm it is entirely owing 
to ſuch and ſuch paftieular Structures and Diſpo- 
ſitions of the component Particles, that ſore Bodies 
ate naturally receptive und retenti ve of Magnet- 
iim, others of Electricity, and ethers of neither 
1 at leaſt not w e Dam -vf.avc 
Senſes... 

6d n not | 33 10 535404 
inc . we lere great Reaſon... to 
believe chat every Parcel of Matter is endued both 
with an attractive and repelling Force, in ſome 
Degree or other, and ſince theſe Vertues are more 
eminently conſpicuous in a Loadſtone than 
in any other Sort of Matter whatſoe ver; I 
think we ought to fix that as the Standard, and 
deduce. our Theory of Attraction and Repullion 
Fort thence. 
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you 18 — hott Hil hath its 
determinate Poles, and that it does attract or 
repel every other Loadſtone; placed within! the 
Sphere of its Activity, according as their Poles 
ate applied ro each other; that is, if che 
South Pole of one Magwer be placed within a 
proper Diſtance of the North Pole of anothies, 
with' the utmoſt Affection : but if che Sourh Pale 
of ohe Magnet is offereq tp the ſame Nale of 
another; they will chen avoid and: fly from each 
other, with as much Velocity as they came together 
before; The: very fame Thang!” will? happen 
berwcen two —— Needles, or any; Pigges 
of iron or Steel properly touched with a Load- 
ſtone ; nay, a magnerical Verrue may he com- 
municated to Steel, by rubbing it between an 


Anil end an Iron Bar, withqut ever touching 
a Magnet, and chis- as ſttong and permanent 
as r eee ne en nm Þ (Ne- 


a 
* — * 1 - * 73 14 * 184 
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Adder be woke Aids bene 
Pieces, every Fragment will have its determinate 
Poles, and will preſerve its attractive and repel- 


lent Qualities in Proportion to its Bulk; from 
whence it appears, that the conſtituent! Particles 
of a Magnet are all of them placed Rank and File, 
in a very regular Manner, and thee they ax all 
endued with their proper Poles; becauſe, break 
the Stone where you will, the Conſequence is 
the ſame : And from hence, likewiſe, tis evident, 

that the Strength of the Attraction and Repulſion, 
wWhilſt che Magnet was whole, proceeded from the 
Share which ny individual Corpulle c nine 


9 — it. 


'T H E dels Earth i is low's to FY been 


ood there is no doubt but its Poles have the ſame 
Influence on all the heavenly Bodies, which are 
within the Sphere of its Attraction and Repulſion, 
as we obſerve between thoſe of two Loadftones ; 


N it muſt be confeſs d, that the Sum of the 
| | attractive 
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attractive and repulſive; Force; of the whole Barth 
or of any Part of it, ariſes ſrom the Share which 
eyety conſtituent Particle contributes towards it 
For tho ſome Parts of Matter ate endued with 
a ſtronger, and more viſible attractive Force than 
others are; yet it cannot be denied bur every, the 
minuteſt Particle has this Propstty, and conſen 
queatly it muſt have its Influence in 2. Nuria to 
its attractive Force, and to the Proportion it, 
bear on Mons BP = 6 10 8" torr gqortt 


Wi Seite Su oh 
1 Hl 3 is exactly — to what the inimit · 


able Sir Isa NV vom bas, ſhewn s, in his 
Principia, viz. ( That che Quantiry of the Force 
« of Attraction in all, ſimilar Bodies, at equal 
© Diſtances, is exactly proportionable to the 


ce Quantity of Matter in the attracting Body, 38 
being in Reality nothing but the Reſult or 


« Sum, of the united Forces of all thoſe ſingle 
1 Acle An It Is compoled..” r i Fits 11 
Hott; kin Naik r0110M/ +4 18369 
ana ix appears. that if the. Attraction 
dl. Repulſion, or the different Poles; of out 


Earth, „ee. Part of For ef only 05 10 


$6 5 Or Nip 3 ESPOLHP/ no 
Union er Conjuntioa of the! ale and repet- 
ent Foree of al is cn Partieles, that 
then euch ſingle 16 in Parcel of 
Mutter, muſt have its — Cit 
being rennt for it/to/ 6oinitmunieate"whab i 
— and does attract” or repel every other 
fiweakar 2 [torts within the Sphere 
6f its Aeli), necordirg as 'their Poles happert 
to be offtied to! each” öther 3 and: though theſe 
reies are not active enoug|\in/imany Thibgs 
to produce viſible Effects, yet we have all the 
Reaſon in che Wotld to belieue that every Parcel 
of Mattet is enduted with che“ fame principles, 
hviigh” they e fit ſeveral Degtees 6. they 
may be inteudell or remitted: according to the 
Mere Shapes, "Textures, and Modifications of 
dhe eon ery ni na, J Vn 
0 Aul 
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Is te theſe Properties of Attraction and 
Repulſion that vr attribute the inteſtite or fer- 
mentati ve M otion which ariſes in the Diſſolution 


o ernie Bodies; for " thoingh! it thay be "eafily 
conteived chat Salt or Sugar may be diffolvec 


1 


off the — of Ateractſon 6% yet I cat 
appre- 
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apprehend. how an Ebullition, can proceed from 
che Mixzace of different Bodies without an repel- 


lent Fores hetween ſoe of, cheit. Partieles. As, 
for Inſtance, 1 preſume, from what has been 


laid, that all che conſtituent Particles in Salt of 
— haye cheit- derorminate Poles, and 
ure all placed, by the common Laws df Attrad- 
tion, in a regular Mannec, according to cheir 
Poles ; and conſcquenaly, as Jong us they remain 
in fuch Poſitions, all is quiet ; but u ſoon-,as 
ſome Juice of Lemens, ot any ether Acid, is 
poured upon it, the acid Particles attract ſonac 
of the ſaline Particles much more violently than 
they did tach other beſore, und repel othett wich 
as great a Force, according as their Poles happen 
ro mret : Hence ariſes a great Commotion be- 
wween che acid and . Part ieles 3 and from 
mis and bounding about of them, pro- 
ceeds an Ebullition; and this Bbullätien or 
Effer veſcence continues till all the Particles, both 
acid and alcaline; have met with ach ther. ar 
their proper Boles of Auraction; weh i 10 
ſooner dene, but the Ehullition ceaſes, the Min- 
ture 1 and de acid a en 


— - 
are united in a very friendly manner ; that l, 


_ attract and are attracted by each other, with- 
oe any rellen Fools aan among hem. ö 


1 VERY well know! char " ſome ak and 
— Men have thought, where the attracting 
Corpuſcles of any Fluid are elaſtic, they muſt 
neceſſarily produce an inteſtine Motion; and this 
greater or leſſer, according to the Degrees of 
their Elaſticity we attractive Force. But, with 
all due Submiſſion, I am of Opinion, that Repul- 
fion has much more to do in Ebullitions or 
violent Fermentations, | than Attraction; for, 
ſuppoſing any Number of elaſtic attracting Par- 
ticles to be within the Sphere of each other's 
Attraction, and that they fly together with any 
given Force, it will follow, that the Strength of 
their Attraction will be ſo much greater at the 
Point of Contact, that it was at ever - ſo ſmall 
4 Diſtance before, that their Springineſs or Ela - 
ſticity will not be able to ſeparate them again. 
For ſince the attractive Power is the firſt and only 
Impetus which puts the Particles in Motion, it 


muſt” neteſſarily follow, that the Strength of the 
1 9 8 Attraction 


F195 


Attraction does increaſe in the ſame Proponion 

with the Velocity of, the moying Particles, ang 
conſequently it, Will be ſuffaiegt, to hald, the 
together if once they come into Contact, let them 
be ever elaſtic. ac d gt n Loa 
on 112113 2o09d wr fo z ö,, aifisls 005 
TRAA [Bodies entirely elaſtic (if. any ſuch 
there are) may, recede. from one another, aſter 
they have met; With the ſame Celerity they had 
before they. met, abating the. Reſiſtance of the 
Medium, cannot be denied, when, the Impetus 
is communicated to them from a third Body, and 
the moving Bodies have no attractive Influence 
on each other, even in Contact.: But by all the 
Obſervations I have been capable of making, I 
never could pexccive, that anyoBedies which, flew, 
together from the ringiple of Attraction only, 
ever ſeparated; again, qunleſs they were attracted. 
or repelled more forcibly hy ſome other Body, 
Whereas, if, we ſuppoſe the Particles of fermentingg 
Liquors to be endued with their. determinate 
Poles, tis exident that ſome of them, mult; recede, 
from, whilſt gathers, fly, towards, each other , and, 


during ſuch Commotjons, there mult, be viglens, 


Tz 
2 JJ 
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— ce? "becauſe all thoſe *Corpuſcles which _ 
are repelled, and in their Fligtr ſtrike aguinſt 
bthets, and heir Tel, Mort: happen to agree, 
they ll be 18 tiidny Rh Hnpulſes cf W- 
nicated to them, by their repellent, as well as by 
their elaſtic Force; from whence their Velocities 
will be eibhglddy increaſed; and thus 
will keep h denn from one to the other, till 
che), ute btote ite their Ane, & il 
A the compocitnt Patticles are ſettled” accbid- 
ing to their different” ſpetific Ge and 
Attractions. | 1541 07 992 Siure 21 
ena won? une on dye z9ibof nn th 
2 d it bes chie in an Planen he 
Maſs/'of Matter is ratified' ; that is, its Parts are 

ſo divided, as to octupy more Spare than they 
aid beste a8 ee Rave their Interſtices larger 
than before; Which is not ſo likely to ariſe 
from the Principle of Attraction, as Repulſion. 
Add to this, That che Attraction between the 
Woll Mäntte Particles of fermenting Liquors, 
exerts itſelf only at the leaſt ſenſible Diſtance; 
whereas, by many Experiments, we have diſ- 
coveted, har "x" repellent Force Its 42's rener 
1. Diſtance 
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Diſtante; inſomuch thar when the ume Par- 
ticles which attracted each other before arc 
poſited without their Sphere! of x ttractibn, they 
ilk fill repell, endende vuỹe e fly: farcherifrom 
each other. Henee it evidently appears} chat: in 
all Efferveſceneies à vaſt / many mote Particles 
muſt be” infldenced by fepeſlentz , hart aby 
am dttracttye Force ad as Effects are ever 
proportibnable to theit a 
ſequently follows; that all Volent Fertnentarlons 
or Ebullitons are wing mote tc che Poet uf 
3 — Attfactio r Hang 
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„elbe perſuaded: allo, that Saks! always pre- 
ſerve! theit particulat'Shapes,-Forms,/-and! Figures, 
(though they ate diſſoved, filertd, and reryſtal- 
lized ever- ſo often) by every Particle having its 
-determinace Poles : Boni g grantidg)! that the) n- 
ponent Particles of: different Kinds of Salto ure 
of ſo many: different +Shapes0 and Sitts $7 yt if 
they had a Power) of uniting with enth. other 
indifferently at thein Tops, Bottoms; and: Sides, 
one would think they could not always coaleſce 


ico. Cryſtals of the ſame regular Figurg. But if 
E 2 the 


Juate Cauſes, it e- 
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the conſtituent Particles of any Kind of Salt ate 
o ſuch a peculiar Shape, and at the ſame time 
chaye their detetminate Poles, then they cannot 
poſſibly attract or unite with each other, but when 
their Poles ſquare with one another, and conſe- 
quenthy they will always fly together, and be 
ein d at ſuch Points only where their correſpond- 
ing Poles are, which muſt of Courſe conſtantly 
produce che ſame regular Form and Figure in 
every Aggregate of ſuch particular ſaline Par- 
ticles. As for Iaſtance, Sal Armoniae very ele- 
gantly imitates the Branches of a Tree, Salt of 
Hartſhorn looks like a Quiver of Arrows, and 
Sak of Tit ſhoots into Lines like little Needles, 
which ſpread themſel ves every way from n 

45 from a Centre, ſo as to repreſent a Sr 

221 gail din wine yd (non uv bas if 

, Oo caw it be imagined, if the moſt fimpl 
Atoms or Parts of theſe | Salts did acttact each 
other indiffetently on either Side, that chey would 
immutably and perpetually coaleſce mr bog 
of the ſame Nee Eu and _ > 

2909100 2 8⁹⁰lln n bluod Nadz Arn DIDOS 0 
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4 Tax ane Dr. . [8 fn it i as 
a W ＋ That the attractive Force is greater 
«. on one Side of the ſame Particle, than on an- 
other; but he does not ſuſpect that it ariſes 
from the. ſame; Principle that influences a 
Loadſtone, or that the other Side has its con- 
trary Pole. However, Sir IsAA NEW TO 
obſerves, F © when any ſaline Liquor is eyapo- 
rated to a Cuticle, and let cool, the Salt com- 
* eretes in Figures; which argues, that 
the Particles of the Salt, before they con- 
£ creted, floated in the Liquct — — 
© in Rank and File, and by Conſequence, that 
they acted upon one another by ſome, Power 
« which at equal Diſtances 1s equal, at, unequal 
« Diſtances is unequal ;, for, by ſuch a Power 
«they will range themſelves. uniformly, and: 
e without it, they will float uregularly, and 
te come together as irregularly. And ſince the 
ene Hand AIG act all che ſame ay 


0 Har zeln 18A ? 
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upon 
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c upon * Rays of Light, for cauſing the unuſual 
« Refracxion; may it not be ſuppoſed, that in 
* the Formation of this Cryſtal; the Particles not 
4 only ranged themſelves in Rank and File for 
ce concreting in regular Figures, but alſo by 

* ſome” Kind of polar Virtue turn'd their hongos 
eee AY — OA 


Ax D again, we are ant byt i "_ 4 
Gen, Man, „That Fire is the moſt ſimple of 
5 all known Bodies, and conſequently the moſt 
„ immutable: That each Ray of Fire or Light 
ce has Sides" differently affected, and which? have 
«different Properties; and that Iſland Cryſtal 
s js ſoumd to attract a Corpuſele of Fire, if one 
« of its Sides de turned toward the Cryſtal, and 
„ fepel it, if the other be. For one and the 

4 ſame Ray is here refracted ſometimes after' "the 
(© nuſual, and ſometimes after the unuſual manner, 
_ © aeetding to the Poſition which its Sides have 
eo the Oryſtal ; and ſince the Cryſtal, by this 


« * Rays, unleſs when one of their Sides of unuſual 
2 Refraction looks towards chat "Coaſt, this 


"5 0 _ | 
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argues a Virtue or Diſpoſition in thoſe Sides 
c of:the Rays, which anſwers to, and ſympathizes 
E, wich that Virtue or Diſpoſition of the Cryſtal, 
1 Mt e to 1 
* __ 1565510 5 : 


L 


ed alle 2 Nie ora Wa 
2 ERE e ee too tedious 
to mention now, which not ooly- confirm: a. 
Truth f theſt Things, but induce one to 
believe allat all the Phenomena: ol Nature mY 
ariſe | from the conſtituent Particles of Bodies 
being either impelled towards each other, and 
cording to their Poles, or elſe hy being repelled 
and receding from cach other; and though the 
real Cauſe. of Attraction and Repulſion is on 
of ihe Sectets of Nature, and, I believe, Jikely; 
to continue ſo, yet, by ſftequent Obſervations, 
we are arrived. tO A tolerable COertainty in 
accounting or their different Laws, and ate 
able to — MM a enn 
5 thence. | | f UN'S 


AND 
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"AND here 1 cannot but obſerve, That as 
each otiginal primitive Particle or Atom of 
Mattet muſt have its determinate Magnitude or 
Size, as alſo its peculiar Figure and Shape 3 ſo 
from a few different Sizes and Shapes, among 
the primitwe Atoms, may ariſe all the won- 
derful "Varieties of Matter, where with the World 
is adorn'd; according to their different Compoſi- 
tions; Aſſociations, or Modifications. For if we 
conſider from how few original primary Colours 
we ate able to produce an infinite Number of 
others by variouſſy mixing them, and that from 
twenty · four Letters we have formed Languages 

eoiliſting of an infinite Number of Words; it 
appears to be poſſible for all the different Species 
in the animal, vegetable, and mineral Kingdom, 
to proceed from a few original Shapes and Sizes 


firſt impreſſed on the Atoms; eſpecially ſince tis 
well known that Nature is always frugal in 
Principles, though fruirful and various — 


and a tions. But to return: 


1 
1 


* 
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t Fort of © rep lent Force” in Natter, *which 
ariſes from the Particles being plackd beyond the 
Sphere of each 'other's Attraction, as between 
Water and Oil, and generally between Water 
and all unctuous Bodies; between Mercury and 
Iten add alſo between che Pattieles of any Daft . 
But the moſt remarkable Repulſion of red Kind 
is in the Air, where the component Particles endea- 
wo to expand and recede from one another With 
a mighty Force, ſo as to be the ſole Cauſe of "its 
wonderful Elaſticity, which is ſo great chat all 
che Compreſſon in the World is not able te 
overpowet' it; or to condenſe its conſtituent Par- 
ticles near enough t. er to come within: the 
Sphere of each other's: Attraction 
2510 bofl51grng omol yd Lt agh3 159801 208 

Tux 'more the Air is compreſſed and its 
Denker increaſed, dect el is ;*becabſe 
the nearer its Particles are ſqueezed together, the 
more they repell and endeavour t6 f/ from 
each other: And let the compreſſive Power be 
ever. ſo great, or . long; the 
10 F Moment, 


4 0:40 8% ESN A 
Moment it is taken off, the conſtituent Particles off 
the Aix will Nd and recede from one anpther 
With, a Velocity proportionate to che Compreſſiqn; 
cht ie, dhe Fogce by uch dr Particles of Air 
Ay gom esch cher, - igercales, in che Jae 
Betis as, the Diſtance, in which; the Contyrs 
of; the Particles gte dimigiſh rg r, angie 
Vords, the zepelliag Fos erb l 
Diſtance. 10 non? ug AAA form vos 309] 
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proceeds intisehy from a repellant Force ht / ren 
its 


Particles, zis not 80 he inſem d from 
 thence,; that the Flaſticity of; (ab; Bodies ariſts 
mencly, ſom che ſame C auſe; heeauſę it is evident 
chat their Particles are all in Contact with: cagh 
other, before the: elaſtäs/BOdy /i is, Bent ar drawn 
out, longer than uſyal by ſome impreſſed Force. 
. tos, laftance.; Whilſt à Spring is ſtraight, we 
prsſagie, eyesywdividuel Panicle of ie as at Reſt; 
that ig, they Bie Heated, in Fdgerd 16: «ach; ths; 
a6carding to their Poles, and embrace one an- 
w=_ by sheir Principle of Attrac⸗ 
tion z hut enn Spring bent, put _ 


„non! 
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of its ; Particles, "on the convex Side, "of 
Cottle! bedisjoitted and removed "tb eachother, 
eongh e the möft trünuck and Mallet 

he World; whillt' others, off” this 
ro 


e, Ale ctowycked over dne anorkief 
Hence it will ſolloch, that if thofe Particle 
which are ſeparateck fon each "other, or "torch 
one anbdtller in fewer Points efitth ulla are yet 
fo near each otfier” as to be withit thel Spllere 
of Attraction, Ard nor at all altered in regard" co 
their Poles, thity wilt coriſequetitly attract each 
other very gh, and fly togethet eit as 
ſoon as the impreſſed Force is removed; whe 
it is no utteaſonable Conjecture to ſupple thoſe 
Farticles, on the concaye Side of the” Spring, 
which 7 ctouded togetller, and, as it wee 
mmpled over one another, may be ſo mch 
eg from their former Poſitibns, that there 
pbles do not now atiſwer eaclt other; and if not, 
they will repell one anothet till they Have arralif'® 
their former Situations, chat is, ll fe Spring has 


recover'd its former Shape. - 
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whereas 
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Tins: are thoſe wh who * er 
the Cauſe of Elaſticity to ſome ſubtile Matter 
which they ſuppoſe to be conſtantly flying 
through all Bodies, except elaſtic ones, when 
they are bent: As for Inſtance; This ſubtile 
Matter is believed to have been a free and 
uninterrupted Paſſage throuh the Pores of a Spring 
whilſt it remains ſtraight ; but as _ foon as it is 
bent, the component Particles on the concave 
Side of the Spring are forced cloſer together, 
whilſt thoſe on the convex Side are removed 
farther aſunder: : So that though this ſubtile Matter 
enters mote eaſily on the convex Side, yet it 
meets with much Oppoſition on the concave; 
from whence there ariſes a. conſtant Struggle | 
between the ſubtile Matter, and thoſe Particles. 
of the Spring which are forced ſo near together 
as not to admit the ſubtile Matter to paſs between 
chem ; and as long as this Nſus an | 0 long 
will the Spring be elaſtic. | 7h 


Bur by the Aſſiſtance of the Doctrine of 


Attraction and Repulſion, taught us by our 
| | | Great 
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Great Maſter, Sir Is AAC NEwTON, we are able 
ro. account. ſor the Cauſg of Plaſtictty aſten a 
more rational manner 55 and We are well aſſured; 
that ſome ſolt malleable Bodies may be made 
elaſtic, 1 elaſtie Bodies may be made more ſo 
by ſuch Things, as. will increaſe; their denen 
or unite their conſtituent Particles neater Wen er; 
Wa wks re ith © eee ee 15 
TR Sid i ET 15 
Are e * T hat rouching a Ster Sw 
with a Loadſtone, makes it more elaſtic z; and if 
ſo, 2 probable chat, this Effet ariſes, from the, 
ponent Particles of the Steel. being * 
nearer ua by the magnetic Effluvia, ot 15 
by their attractive Virtue being — 


each other, N ns Diſtances, are mot, mo 
altered. +l 1H 9) 275 ＋ 1 5 SI $904 ifs 


HPO! ei 


A PATE of Meral, e of a a: 
Hammer,, becomes, , elaſtic ; . and, being, heated, 
does again loſe ber Vinus, ba.” RT Tamnits vt 


. 
Kat , p* 1 fy 4 * een * : 
— — — ” * * 


55 Ser Nn to his hates, 


„ NC A r- 


Ada 218.97 HorvaH 0A, 2 e 


* AD "Hs weil known, Hat Pi fat 
be Hatch cb © grell Digtce, te iffered? ty grow 
cold ridually, ir will Yofe the freaceft\ Share of its 
Flafficit”; whereas if it Be faddenty” immer d itr 
cold det WAR ir is intengel) 62 Joh 
cite" öt none of "Irs ett "Foie: NOW this! is 
moſt ani owing to the component particles 
f the Steel being At. and ſeparated from 
ith" tber "by the Force of ' the ire” dB ſuffered 
- tethain' ſo in "the former Caſe; and to their 
be 1 ot congenſich in che Harker: Every 
See "knows thic "Het will fell” and 
85 len 2 Fur of Seth" abc tnale k loft, ſopple. 

Unklaſtic and ihre is lo doubt bur cold 
Wieck G4 hott” 5a Ptoportibn, as Being 


Aae oppoſi ite in its Nature to Heat. * 


Tt muelf being ptemiſedh 1 all bw 
rettit to Kamine into the age e blatt) l. 

an animal Fibre, and atm irl Hopes that it WII 
chit err ben we lebend 


1 * F - a - 2 7 . 5 . — * 
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Vn EN muſcular fibre is \Frerched ont 


lopges chan uſusl, tis maſt certain chat ſome f 
its Particles ſlip by one another, and others ge 


removed at exceeding ſmall Diſtances from each 
other, : and if ahe impreſſed Force is at any time 
greater than the Strength of the Attraction berwgen 
che conſtizucnt Fanicles of, che Fibre, 4 Solution 
of Continuity, happens, Or the, Fibre, breaks. Hence 
tis evident, chat whrn a ſtretched - ut Fibre xc: 
tnacts elf into its former Shape and Mimenſion, 
the Particles: Mbich were „ 
to theit 2 Pans by . 

PoWer Had ch -r. 4 | 
give us a, great deal f Light, cowards inyeſti- 
gazing che arue and real, Cauſe of, Maſcular, Matin 
animal, Bd, arc elaſtiq 
After cheeit — Maes of Reſtitrrian: 
by which means; they zccoy ex heit ſomet Shaped 


For as all- the Führes in an 
and 


Wer they, have bacg ſtretched o. longer, d 
ordinary, ey ionaplxn be: Sf ar Han: 
traction. And there is no dop but if the 


ame Cauſe. which makes alf the» Fibres of a 


Muſele elaſtie, une or! ung 
Uh 19d WO 


— 


1 
* 
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would contract the Muſcle ſtill ſhorter, and be 
the Cauſe" of Muſcular Motion as long as ſuch 
additional attractiye Power continued in the 


Fibre: bns con duo yo gill bine i 


1362 on 2320141; | 01113559%3 16 oro 
Ar the Ebel Wes an OE Body ne 
Elaſtic not only dutiag Life," but after Death; 
as is evident from Cat - gut, Farchinent, Leather, 
c. which are all made of the Skins wad meth- 
branous Parts of animal Bodies. But then this is 
under ſome Limitations": For if the Fibres are in 
the leaſt corrupted and putrified, their Elaſticity is 
deſtroyed ; or if hey; are made ſo dry that theit 
conſtituent Particles canner ſlip by each other, ot 
yield to one anothers Motion; * will break, 
if you offer to ſtretch or bend them with any 
Force. Hence it .*appeats; that there is a petu- 
iar Diſpofftion or Arrangement of che comporene 
Particles required, in order to make the Fibres 
klaſtic — that their Elaſticity is eaſily deſtroyed 
bY dba gs und increaſed by ocen· 
a4 . ?: 1 gd on 4. duch ba noir 
ANY mucbus ſlimy Matter in the Body (and 
ow ch Marr he Fibtcs are chiefly nouriſhed 3 
fg ** | | 


on MUSscU AN Motion. 39 
being temper d between the Fingers till it will 
draw out into Strings, has this Propetty 
ſticty, or contracting itſelf, and growing thicker 
and ſhorter as ſoon as the Power which ſtretched 
it out is removed; and undoubtedly. the Bla- 


of Ela - 


ſticity of an animal Fibre ariſes. from the ſame I 


Cauſe, ; viz. from — Attraction * its con- 
en Particles. . dns 2914 ot. i ee 
* 250 

B 1 "this elaſtic "thn all the Fibers b in 0 
animal Body are kept in their proper Poſitions 3 
ſo that whenever any of the Veſſels are dilated, 
expanded, or diſtracted beyond, their uſunl/ Dis 
menſions, tis owing to this Property, that they 
are capable of reſtoring themſelves to their natural 
Shapes: And how exceedingly uſeful this is to- 
wards preſerving. the Body, is evident to evety 
one who is in the leaſt acquainted with the animal 
Oeconomy. Without this Property in the Fibres, 
Life could not ſubſiſt but a few. Hours, or pers 
haps Minutes; che Body would be like a Lump of 
Dough ; Obſtructions, Tumours, Diſtenſions, and 
Swellings would ariſe every: where, and would ſooa 
un n to the Circulation. But to procred : 


G TAE 


90 6 4 N L waa 4 80 


e Adee wh 
Bick, is, Ther als Fibres are, during Life, 
in a State of Tenſion; that is, every Pibre ſcems 
to be Kretched dut beyond Mts Matera! State ef 
Reſt or Quiekeence ; as is evidernt from an Tack 
flon made ubtoſs uny Muſcle, which is tro foohet 
done, but thoſe Fibres which are ett afunder fly 
back like ſo- many ſtretched Scrin gs, N N 


ee Side — Things which iv 
bt paucipaliy nere in this Nxtien; The 
fnapulle! and Preſſure of the cheulsting Puls; 
And u conſtant %s or Phitavonr towards 
ContraQion in '' the Bibres. For as Xhe Blood 15 
ulways propetied with ſotne Violence through the 
Veſſels, it muſt necefſatily extend and diſtract 
om in Proportion to its Quantity and Veleciey; 
as is evident by eurting aſumder an Attery vr a 
Vein : But us the epi of che Fluids docs ort 

inctedſe the Breadth and 1 ef the Fbres, 
de wmuſt have Necouffr to Torrie other Agent for 
tek Donation ot e back, ' when they 

* 
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happen to be cut aſunder. And if we accurately 
examine into the Nature of it, I am perſuaded 
we ſhall find, that this Property in the muſcular 
Fibres ariſes from the ſame Cauſe with their Ela- 
ſticity, and perhaps with Muſtular Motion. For, 
ff, It appears, that When the Pibres'ate relaxed, 
that is, When they have Toft their" Elaſticity, they 
will not retract, if cut aſunder, though they are 
ever · ſo· much diſtended wich Fluids; as is evident 
in the worſt Degree of zn Augfarca. zd, AM 
the voluntary Muſcles are preſerved in Zquilibris 
by an equal Degree of Tenſion in thejr Fibres': 
But whenever 4 voluntary Myſcle lofes ies Uſe, 
its Antagoniſt immediately and involuprarily con- 
tracts itſelf, by Virtue of its Tenfion, and w 
'romain in that State as Jong as the Relaxtipn'gi 
webe eprincs in the ce which ag 
a great Analogy between the Cauſe af the Tenſion, 
and that of 33 39h, 1 have many 
times obſeryed fome Muſcles ang the fleſhy Pag 
dee of 4 Of 5 beten 0 cop" I HAR 
| while after he has been kilrd, and Er. 
found that as long as theſe Muſcular Motions 
continued, ſo long would the Fibres retract, if 

G 2 cut 
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cut | aſs and not at all, or very litle, afrer- 
t, e 


Hz EN cx it appears chat the Fluids nee 
act as an Antagoniſt againſt the retracting Power 
of the Fibres, by extending and dilating them; 
and as Action and Re- action are always equal, it 
may eaſily be conceiyed of what vaſt Uſe this is 
in the Animal Oeconomy. Beſides, as the Tenſion 
of each voluntary Muſcle is an exact Ballance to 
its oppoſite, it not only prevents any irregular 

Motions or Diſtortions in them, but it alſo pre- 
peares and makes them ready for voluntary Motion, 
upon the leaſt Alteration 5 the Ballance: And 
let us add to this, If the Fibres were not tenſe, 
they could not be elaſtic ; as it appears in Strings 
; have their Ends fixed, without being ſtretched 


or contracted; for if you remove them a little 
from their Polit tion, they do not return to it: 
But, what the Degree of Tenſion is, which gives 


Beginn 


ing to Elaſticity, is not yer, that 1 boy 
* determined by e 1 


a "kd 
3+: Of FROM 
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Degrees of [Tenſion in 
the; Fibres ariſe ſo many Conſtitutions 3 ſome 
being hard and brawny, and their Motions i 
gorous and ſtrong, whilſt others are flaggy, te- 
laxed, and weakly. Now as, thieſe Conſtitutions 
are moſt times eaſily altered from one Side of 
the Ballance, or eommon Standard of Nature, to 
the other, and as it appears, at leaſt to me, that 
the Cauſe. of the Elaſticity and Tenſion off the 
Fibres, has a very near Affinity to that of Muſcular. 
Motion 3 I beg Leave to enquite a little. aſter 


ſuch Things as are commonly known to, contract 
the Fibres, when applied to them; and from 


thence, perhaps, we may more eaſily — 
the true Cauſe of een n r hο vn 


177 2 71 em * 1 „ * Pr wh 


30 IT wg: cnet, 4 all wala ſpirituous 
Things increaſe the Tenſion of the Veſſels, and 
invigorate their Motions ws and this Effect is 
generally attributed to the Subtilty of their Par» 
ticles, whereby they are capable of inſinuating 
themſelves into the Fibres, and exciting them 
more xe frequently. into a contractile Motion. 

II. ALL 


FR oO the different 


14 "OH Nw”  ESSHY © 


* 
1 


1,021 Aſtringents are well known to 
purſe up; ſhorten; and contract the Fibres ; and 
this they do, by ' ſticking their acute Aogles into 
the Vacukies or Theerſtices of the Fibres ; by 
which raus they, ſtimufate them into Motion, 
and increaſe the attractive Force of their com- 
8 Patticles towards euch _ ek = 5c 
5 910 Of ab- f, ⁸ 5 | 
i A '0DDEN Applitnkivn- wa 47 Thing 
wely cold, will contract the Fibres, - by 
condenſi ag their component Particles neaket „ 
cher, as well Ee N within tbem. 
en bis ö ot 7 27 5 al 2 
n hikes it appears, withour "mentioning 
any more, That whatever is capable of drawing 
the conftiruent Particles of the Fibres nearer to- 
gerker, either by exciting them into Motion, or 
by increaſing their attractivt Virtue towards each 
other, will make chem "more elaſtic atid tenſe: 
And Fave ſHould inferr from wha hes been faid, 
chit Nen lar Mitiou is moſt Hkely to be pro- 
dueed by forme fubtile volatile Mattet flying from 
the Netyes Into tile ritifeular Fibres, nd increaſes 
L.A A ing 
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ing he attractive Quality, of their componen 

Patticles coards esch other, ſo a8 te male chern 
ran neater together, which will conſequentiy c 
caſion the Coats of che Fibres: to he bath chickes 
and ſhorter 3 I fay, If we ſhould-.codeavour t 
maintain: ſuch à Thing as chis, I hape it vil agg 
appear very ürrational, ſince it is only, comparing 
it to the well kund wm and conſtant Effects o al 
volatile, ſubtile, and e. Farticles on the 
Fibres! of an animal Body. 50 ir rod Babe 
ah ige Lacta lo corre vwitlo wow of 
Tas immediate and wandarſul Bfficacy thas 
Goin of Salr Armoniac, Hartſhorn, os human 
Skulls have onthe Body, makes dt prabable:chas 
all animal Motion ariſes from the Influence of 
ſome. refined Matter near akin or analogous. to 
cheſe Spirirs: And that che Nerves are alquays 
replete with ſome (ſuch volatile Ipirieuous Marrer; 
or animal Spirits, I ipal now, in che Mth Place, 
my IE „ bowolis Ge 
i C ue chit 0 muon; tis: and 
age very ſenſible that many learned den 
have denied the Exiſtenoe vf animal: Spiiits, he- 
cauſc they are not within dhe Nench of ji 
| Senſes 3 


= 
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Senſes; chat is, when a Nerve is tied up, no 
Swelling either above or below-the Li- 
gaeure p or if a Nerve be cut aſunder, only à little 
viſcid mucilaginous Juice flows from it, which 
by no means can be thought ſufficient to perform 
the chief Office in Bagels Motion: But. if 
we diligently examine into the moſt wonderful 
Mechaniſm and Structure of the Brain and Nerves; 
(thoſe Maſter- pieces of the Creation) I am per- 
ſuaded there will be a/vaſt deal more to be ſaid 
in Favour of the Exiſtence of animal Spirits, than 
againſt it, though at the ſame time we are not 


capable of diſcovering ſuch ſubtile Matter by our 
Sight; an Os. however — 


07 ASS Anatomiſts. agree, Fa the Beatin: is an 
Heap of exceeding minute Glands, wrapt up in 
two nervous Membranes, the Dura and Pia 
Mater; and the Nerves, which ariſe from it, are 
alſo allowed to be its excretory Ducts. Now 
ſince all the known Glands have ſo much Re- 
ſemblance, Similitude, and Analogy to one an- 
other; is it reaſonable to ſuppoſe that ſuch an 


e Number of Glands, as the Brain is com- 
poſed 
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poſed of, do act contrary to the Nature of all 
the reſt in the Body, .and not ſecrete any Thing 
from the Blood ? If they do ſeparate or filtre 
any Thing from the Blood; pray, what becomes 
of it 2 That poor Pittance of viſcous Juice, 
which is to be ſqueezed out of a Nerve, upon 
Exciſion, does not ſeem at all agreeable. to the 
Office of ſo many and ſuch exquiſitely fine Glands, 
from whence the nervous Cord ariſes. But becauſę 
all our Inventions are ſhort of diſcovering the 
ſubtile Matter which continually flies through the 
Nerves; it muſt therefore follow, according to 

theſe. Gentlemen, that no ſuch Matter. does, fly 
through them. By the ſame way of Arguing, 
we may deny that any ſubtile Matter flies from 
the Loadſtone, or from many volatile Bodies, 
becauſe we can't ſee or diſcover what it is, or its 
manner of acting. Let us but think on ſome of 
the Experiments which are commonly made to 
diſcover the wonderful and amazing Divilbilicy 
of Matter; and it will evidently appear from 
thence, that the Nerves may always be replere 
with animal Spitits, which ate too ſubeile eyer 
1 ; = 11 1 to 


. 


to be difcovered by out fraltow Capacities, bur 
57 their Effetts'on the Muldes, on. þ 


| ct 


nin What has been fed, avg Maſtrared 
Hp obſerving, chat the Brain receives à much 
Fer Proportion of Blood, than moſt other 
Parts of the Body of like Dimenſion, ſo that 
4 Quantity equal to the whole Maſs of Blood 
circulates "through it in a very little Time ; and 
the Aliment, from whence the Blood is ſupplied, 
is generally ſuch as will afford a good deal of the 
toſt volatile, fubtile, and ſpirituous Matter; as 
is evident From many chymical Proceſſes on 
animal and vegetable Subſtances, and alſo on 
fermented Liquors : And it muſt be allowed, 
that the Brain is the moſt likely Part of the Body 
to ſecrete fuch volatile ſpiriruons Matter ; becauſe 
irs conſtituent Veffels are by fat the fineſt of any, 
and arc' infinitely ramified bey — — 4 Idea we 


can bend form of chem. 


TRE Structure of en alfs confirms 
me in my Opinion, that they were deſigned, by 
's + 8 "1+ 4 the 
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che Divine Archite@, to convey ſome wie ſubtile 
and ſpirituous Matter through them ; their Coats 
being made ſo firm and ſolid, in order to pre- 
vent its Efeape, beſore it atrives a theirs Ex- 


Tromicies. | 


„Ob beſt — are calfo of FN org 
„The Nerves (fays Mr. Cur8zLDRN; in his 
excellent Book of Anatomy) ſeem, when 
« examin d wirh a Microſcope, to be Bundles of 
© ſtrait Fibres not communicating with | ofte 
« another: And I am inclined to think, that 
every the minuteſt Nerve, terminating in amy 
« Part, is a diſtin&t Cord from its Origin in the 
Btain, or Spinal Marrow; or elſe I don't ſec 
% how they could produce diſtinet Senſatious in 
« every Part: And the \diftin&t Points of Sen- 
„ ſation chroughout the Body are ſo very nu- 
© merotss, that the whole Body of Nerves (which, 
e taken together, would not make a Cord of an 
lach Diametef) muſt be divided unt ſuch a 
% Number, to afford one for every part that! has 


1 diet Senſation, that ſurely ſuch a Nerve 
5 H 3 « would 
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e would be too — « to. He ſeen by the beſt 
1 nne 5 


2 | Lots d nin, ( * * N ingenious 6 
tells us) © Diligent Enquiry has been made, 
“ to diſco ver the Cavities of the Nerves, but 
.*© hitherto in vain: And if each Nerve is diſtinct 
ſtom its Origin, and too {mall to be the Object 
of the beſt Microſcope, I don't ſee how ſuch 
„ vities are like to be diſcovered. However, 
think the Nerves may be Tubes; and that a 
Fluid, whoſe Coheſion is very little, and whoſe 
Parts are perhaps no finer. than Light, ou 
move very an in them. 5 6-87 16% 
11 Tx HE . Author! of the 1 to 
Conner on the Muſcles, obſerves, That the 
Nerve is one chief Iaſtrument which puts the 
% Muſcle into Action; as is evident from hence, 
+ that whenever the Nerve belonging to a Muſcle 
% js ſeparahed from ie, it is no longer in the 
„ power of the Animal to put the Muſcle, into 


+ Action. This Office of the Nerve is generally 
2a L allowed 
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« ya to be performed by means of ome 


« very fine and ſubtile Fluid, wirke called, by 
« Authors che Apimal. Spirits 3, and, dh che 
£, Contraction of the M uſcles, concerned j in _yolune 
<« tary Motion, ariſes: from this: Spirit being ſome 
< way, operated ©, upon, at he,, Origingl ef the 
« Nerves. All Which ſeems evident fypm,; chi 
« Obſervation, that a Ligature, upon the Nerve, 


« deprives; the Mulcle, of, ig Motion, as;.gffece 
« tually, as if the Nerve were divided. | mia 


1» we go back as far as GALEN e ells 
us, Nervorum Ulilitas, of: Fault hem Senſis * 
Motas 4 Principio n Partos didyeere. þ \ And 
Dr. CHARLETON, in his Enquiries into Human 
Nature, ke Notice of another, Obſezvarion. of 
GALEN's.:,* GALEN, (fig he.) eee HOP 
ME... this, that if a Nerve, be cut alugd er, the 6 MPS 
into which it was, in| ſerted, becomes ever aſter 


ce incapable of being uſed” to 1 855 5 


N P 
& from hence, with great - Alluragce . Fonclu 35 


i F x +1 9 
40 Nero, Eu ur, ; Rivorum' Mn, Orem Prop, 
; | $f) 19117 fi 55. 515050 19 
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wig? er dib Fonts,” dethicunt' Muſtulrs Vives, 
% where tis temekable, that hie compares the 
. to Strit er Cords." but to 
ir Kibulecg ör Conduit” Pipes; ftamed for "the 
a" Conveyaner of the We ig Influence, or 
4 erdr, Ge (as he calls ir) Arſt Tmpetus, ſtom 
the Btam, 46 fror a Fountain. Ard What 
4 could ne hive nid, either mort intelligible i in 
ws itſelf, or mote e to the Doctrine of 
cc Animal $ffits + W 54151-99311"; mn 


wh I ſhore; If we eb the Exiſtence of animal 
Sacks) 'T chit” conetive it polſible to give a ra- 
tional Aecount of "Mijſch. lat Motion: For chough 
the "Nerves are very elaſtic Cords, when they 
are*ftretthed out 2 — than uſual, and by this 
Weahs, ſome bay thought they Way be capable 
of Wag in fuch a manner, that both Sen ſation 
and NA. Mer Motion may be perform d by them, 
Without the  Altiftance of animal Spirits; yet if 
we. conlider, that they | are by no means extended 
or PERF y in their natural State, but lie very 
toofe and flack, it ferms impoſſible for them 


to communicate Motion, from the common 
JP Senſo- 
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Senſorium in the Brain, to the moſt diſtant Muſcles, 
in an Inſtant. But ſuppoſing the Nerves, in their 
natural State, were tenſe enough to vibrace) with the 
moſt e Swiftneſs, from one Ead to the 
other, I defy any one to ſhew, that a vibrating Motion 
in the Nerves, is the only and true Cauſe-of Contrac- 
tion in the muſcular Fibres 3 it being evident, from 
the ſecond Law of Nature, chat the Motion of any 
Body is always proportional to the impreſſed moving 
Force, and is produced, in the ſame. Ditection wih 
that of the moving Force. From whence it appears; 
that a vibratory Motion in one String, can only impart 
the ſame ſort of Motion to another; but Muſcular 
Motion atiſes from ſomething which thickets 5 on 
purſes them up, ahd Horten cheir Lengib. F 


W x have been lately told indeed, by a very learned 
Author, F That Muſcular Motion is perform'd by 
the Vibrations of a very elaſtic Ether, lodged in elle 


Nerves and Membranes inveſting the minute Fibres of _ 


the Muſcles ; and that this cher is capable of the 
moſt ſudden Expanſion from the leaſt Impulſe com- 
municated to it; by which means it "inſtantaneouſly 
diſtends and ſwells the Membranes, and contracts the 
Fibres: But, in my humble Opinion; this: Hypotheſis 
is far from being ſatisfactory it being abſolurely ins im⸗ 


+ Dr. Bryan Robinſon's Treatiſe of the Animal p = 
poſſible _ 


64 if NW ESSAY 
poſſible * the Membranes to be blown up by any | 


Agent whatever, ſo as to contract the Fibres which 


they inveſt : For, ſuppoſing them to be inflated! by 
the expanſive Force of an included Ether, yer no ſuch 
Effect could follow as ſhortning the Fibres ; becauſe 
as the Membranes are ſoft, and equally yielding every 
way, and the expanding Ether preſſing unarquaque, 
it is evident that the Membranes muſt be propor- 
tionally enlarged in all their Dimenſions *, and con- 
— Muſouldt era cannot br performed ale ; 
this manner. N . 


As to thoſe * imagin Muſcular Mation may be 


performed by Vibrations in the Nerves themſelves, 


the following Difficulties will always attend their 


Suppoſition. 


'1ff, SINCE every viſible nervous Cord is 
allowed to be a Faſciculus of exceeding minute 
Nerves tied up cloſe together by a Coat or Mem- 
brane. derived from the Dura and Pia Mater, 
and as theſe Capi/lamenta arc afterwards infinirely 
diſperſed to various and different Muſcles ; it fol- 
lows from hence, that Muſcular Motion could not 
be diſtin, if it aroſe from a Vibration begun at 
the Origin of the nervous Cord: For, in ſuch a 


7 Dr, Morgav's Phil, Princ. of Medicine. | 


Caſe, 
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Caſe, the vibrating Motion muſt be communi- 
cated to all the Capillamenta contained in chat 
Cord ;; unleſs it gan be proved, that one Thread 
io. d O may vibrate with the greateſt Swifrneſs, 
from one End to the other, without imparting 
any of its Motion to the others which are cloſely 
connected to it: And. this, I beligps! 88 Task 
that not many will uaderake.,., 


32 28513 ; 


wh, IT. does not — A to. chal 
ſublime Speculations which Mr. Locke and 
Others have made, concerning the Soul, to, think 
that it is capable of giving ſo great an Impulſe 
to the Origin of a netvous Cord, as to vibrate ſo 
ſolid a Subſtance with ſuch prodigious Velocity as 
Muſcular Motion is well known to be performed, 
after it is once determined by the Will... Indeed, 
how the Soul or Thought influences Matter, is 
paſt our CES but it is moſt natural 
to believe, that it acts only on the moſt ſubtile, 
rare, and elaſtic Aura in the Body, or, as 15 


am call! it, 1 yer) ae of Matter. tt 211 7 
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Bur to avoid Prolixity : Theſe, and many 
more, are the Difficulties which attend an Hypo- 
theſis founded on the Vibration of the Nerves ; 
whereas if 1t be granted, that the Nerves are 
always replete with animal Spirits, it will follow, 
that the leaſt imaginable Impetus will be ſuffi- 
cient to communicate 'an undulating Motion to 
them ; and an Undulation in ſuch refined Matter 
as the animal Spirits are ſuppoſed to confiſt of, 
may fly chrough a nervous Fibril, without im- 
5 preſſing ſo much Motion to its Coats, as to 
diſturb its neighbouring Capillamenta. For though 
it is moſt certain, that there muſt be ſome 
Friction in the nervous Tubes, from the Motion 
of the animal Spirits through them, let them be 
ever-ſo rare and ſubtile; yet if we cal der that 
the Middle of every Nerve feems to be a fort of 
Medulla, derived from the Brain, and that this 
is ſoft, ſpongy, ſupple, and unelaſtic, it will 
appear, that the Spirits may undulate through 
this medullary Subſtance, without impart- 
ing ſuch Motion to the Membranes of the 


Fibpil, as will vibrate its adjacent Capillamenta, 
| though | 
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though they are ever-ſo cloſely connected to- 
. Tot BASES 42.4 138; 46 21 
Ti 8 te, then are 2 1 e which, 
upon a ſuperficial View, look as if the Nerves 
were deſign d by Nature to have a free Com- 
munication or Conſent with each other, in order 
for their mutual Security. As for Inſtance: 

When any acrid irritating Subſtance ſtimulates 
the Expanſion of the olſactory Nerves, the 
phrenic and intercoſtal Nerves are ſoon affected, 
ſo as to produce that violent convulſive Motion 
Sneezing ; by which means the, offending Matter 
is often caſt out of the Noſe, and all is eaſy. 
The ſame Sympathy is obſeryed between the 
Nerves of the Kidneys and stomach, and between 
many others, when their Expanſions are violentiy 
contracted or diſtracted; at which time the Pain 
is always very great, and the Mind grievouſſy 
afflicted with it: So that even theſe, Effects cane 
not be properly attributed to a vibratoty Motion 
communicated from one Nerve to another; be- 


adauauſe tis evident, chat the Idea 3 of, Tickling ot 
Pain are always impreſſed on the Senſorium i Ma the 


CG 40.1 ) News \E'S8 AT ) 
Brain, before: their Effects, viz. Sneeziug, Vomit- 


ing, or any other convulſive Motions ariſe? And 
it the Senſorium is always firſt affected, it is molt 
narural to believe char the Soul: or Mind influences 
ſach and fuchiparicutar Parts to expolt the Enemy, 
rather” chan a vibtatory Motion being commus 
were: uo: one Nerve Regs noi BY LE 
uo {1 

29] * 1 bad Muse e examine into Nene 
of Senſation, it might, perhaps, ilbuſtrate what 
has been ſaid; but that Foals be going beyond 
_ the Bounds 1 have fer- myſelf ; and thereſore 111 
content myſelf wich making bur one Obſerva- 
tion; vir If the Sole of the Foot be touched 
only wird the Down of a Feather, and in the 
moſt eaſy and gentle manner insginable, che 
Idea of Tickling is inſtantly communicated fromm 
thence to the Sonforiam in the Brain. Now tis 

beyond the Bouads of my Philoſophy to com- 
ptehend how” fo ſmalt an Inpotus on the Nerves, 
can poſſibly taiſe 4 Vibtation in ſuch fack Cords, 
quick enough 10 impreſs the Idea of Tickliag on 
the Seyforram? in an Inſtant. Tis true, the fitſt 
1 li ga muſt be * en the Popilla Piry< 
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midates, or on the Fxtvethiries bf che Nerves," by 
the Feather, and from thente ie is imparced to the 
ahimal pls within the Nerves" ſo that che 
undulating Motion of the fm! Sire is in forme 
meaſure the Effect of the Motion of the Nerves; 
bur then, I pteſume, the leaſt Motion impreſſed 
on ehe moſt ſubtile, elaſtic, animal Spirits wilt 
** ceaſe il it arrives at the Senforiune of the 
' whereas faMight: æ Nori commumcatect 

to a — folid'Sabſtaiice Truſt” be"imtiediarely 
loſt; and, as it were, abſorb'd in the Fleſſi; Weicht 
amoſt every-Where ſrrburcd the Derbe aa 


—ſickes, if Wwe conſider that the Nerves” which are | 


| riekled/ at the Bottom of the Foot; arifs eher 
ſtom the three laſt Pair of the ſumbat Nerves, of 
from ehe three or four fit" Puft of che On S h 
i will appear that the ſtrongeſt vibratory 6561 ; 
in! theſe Nerves eannor be cbmmutiented Beyond 
that Part of the Medulle alis from whedce 
they have their Otigim: Fot the mecdullary Patt. 
o the ſpinal 'Marrow being very fofe, "Fielding, 
and inelaſtic, and its Coats, which ate elaſtic, 
being very finnly dec to tie Partdbr's; V Means 
6 5 ze ward vertebral Membrane, afid thirty 


122: Pair 


Pair of Nerves which proceed from it, makes it 
impoſſible for a vibrating, Motion, in the ae 
Nerves to impreſs any Idea on the W 

it was not for ſome other Aſſiſtant. Helo: 


Warns. then neryous Eibrils,: ads into one 
Fuſciculus, there are formed. ſome knotty oval 
Bodies, called by FALLoprius, Corpora Olivaria, 
and generally now named Ganglions, whoſe Uſe 
or Deſign has not yet been hit on, at leaſt not 
ſatisfactorily: But if I may be allowed a Con- 
Ee, 2 ſo intricate a Faria I think it pro- 


e of Mon: from one — to. an- 
other, whereby Senſation is always, in a State of 
Health, perform d diſtinctly. As for Inſtance: 


When a more violent Shock than ordinary is 
given to the Extremity of a Nerve, it can't be 
denied but the Nerve itſelf, as well as the animal 
Spirits within it, may be put into a Tremor, more 
or leſs, according to the Tenſion of the nervous 
Fibril; and though the greateſt Tremor may not 
be capable of reaching che, Senſorium itſelf, yer if 


* was to continue n with the ſame — 
er 
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after the Nerve is conjoined with others, it muſt 
follow of Courſe; that the vibratory Motion would 
be imparted: to the adjacent: Capillamenta, from 
whence the animal Spirits within them would 
receive the ſame ſort of Motion as was impreſſed 
on the firſt Nerve; and if fo, there muſt neceſ- 
farily ariſe ſuch a Confuſion of Idea's as the Tremor 
of all the Fibrillæ in that nervous uy OY 
e on che ene, in the Blaine 
| bo 1611 
| SINCE Ge the Ganglien 3 are generally 
"RY more or leſs, where- ever the nervous 
Capillaments meet together, and ſince theſe Knots 
are frequently repeated; it appeats, at leaſt to me; 
that they may entirely intercept any vibrating 
Motion which may happen in the Nerves": For 
as theſe Knots are ſtrong and thick, or, as WirL1s 
obſerves, they grow out "into # certain” Tumour 
like to a callous or ſinewy-ſwelled Body, and "as 
they are only ſaſten d to the Coats of the Ner ves 
whilſt the middle or miedullary Part of the Wervts 
paſſes through without any Alteration or Change 3 5 
x follows, that ſuch a Check may be given to 
. Tremor in the nervous Coats, as to prevent | 
APO. .! its: 
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its being communicated any - farther 4 whereas 
the undulating Motion of the moſt ſubrile Mat- 
ter in the Nerves | is not intemupted in the leaſt 
by theſe Ganglions, but flies through them to 
the Beer and chere ee its proper 
lden n 310 ff 01 1 Vein 7, 1118 5005 1 
dn 't\ 25 noh % ten 8 het Se vir 
: WI EN 1 contemplate on this moſt wonderful 
Mechaniſm, of the Nerves 3; that every Part of 
the Body has a particular Senſation; that each 
ſediſeive Parr has its | correſponding: Point of 
Perception in the Brain; that ſuch an infinite 
Number of nervous Filaments; as are diſperſed 
to every individual Patt af the Body, are col - 
lected into forty Pait of Cords z that every Fibril 
in theſe nervous Cords is endued with a Power 
of impreſſing the Ideas of Pleaſute or Pain on the 
Snſorijum in the Brain, as well as tranſmizting 
the ſubtile Influence from the Brain to the Muſcles, 

and that both Sen ſation and Muſcular Motion 
are always, in 4 State def Healch, pet formed 
diſtinaly 3 I ſay, when I meditate, on thele 
Thiogs, I am loſt,/ as it were, in a Labyrinth 


1 * e can only admire the infinite 
Wiſdom 


725 
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Wiſdom of the Great Creator, who hath thay 
eons and en made us. 1 4 50 


By this time I hope L have made it appear t — 
be more than probable, that there is ſome moſt 
ſubtile, volatile, ſpirituous Matter ſecreted from 
the Blood, by the Glands of the Brain, and con- 
5. flying into, the Nerves; and upon this 
Data, I e 177 4 Gt area 


bl £ 4 


; 4 
pl » o 


Vubh, T 0. og. ſome. few Obſervations e on 
the Muſcles, during their State of Contraction, 
in order to illuſtrate more clearly the genuine 
Cauſe of it. ee Ih e ld 1 

.IT is evidently demonſtrated by the fol- 
2 Experiment of Or. GLISSON, iT, that the 
Muſcles are not inflated, expanded, or enlarged 
when they arc — + that is, though | the 
Belly of a Muſcle may ſwell a little during i its 
State of Contraction, yet the Bulk of the Muſcle 
in —.— is rather ls chan it wWas before : W 


A. +. 


b y — _ 5 —ͤ— En 


$ N 


5 + De Ventric, &Inteſtin, Cape 8. Nuiver, 9. r * 
K: . nn 
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« LET there be provided 4 Glaſs Tube, in 
“ Length and Bore capacious enough to hold 
„ 4 'Mafi's Ard, aud to the upper Orifice of it 
4h k beſide at atether Tue bf Chats 
de about an Inch Bianttter in Bore, ſhaped like 
WY cothmon Wenthet-gläßs, only wich a wide 
e Moch like a Funnel; fo às che Lower- end 
e may open into the greater Tabe Whoſe Bottom 
« is firmly ſtopt : Then having erected both 
& Tubes, let a Man of ſtrong and brawny 
„ Mufcles thrüſt his whole nake Arm into the 
„ gkester Tube uþ to the very Shoulder, About 
„ which the Orifice of the Glaſs miſt be cloſely 


e luted, that no Water may flow out that way. 


| & This done, Tet as mach Water be poured in 
. by the Tunnel is both Clalſes will receive, 
te Jeaving only a tele Space at the Top of the 
& leſſer, *empt 3 In fie, Ter the Man ſtrongly 

& ontratt all the l *& "Yus Aim by 
* *finching his Fiſt, and relax them "again by 
Turns; and you ſhall obſerve, that when he 
"contracts his Mulcles, the Water in the Tefs 
« Tube wil aut one wet lower, bot riſe 

7 


nw TT» . 
me again 
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© again when he relaxes them: Whence it is 
« evident, that the Muſcles do not ſwell up, nor 
are inflaced at the time of their Contraction, 
but rather are leſſened and contracted in all 
** their three Dimenſions; otherwiſe the Water 
would at that time, not Ae n aſcend 
in the Neck of the Funnel. * © PT99IB 


 2dly, NOTWITHSTANDING it is demonſtrated, 
by the foregoing Experiment, that che Bulk of a 
Muſcle is rather leſſened than enlarged, v___ its 


Contraction; it is as evident, that ęvery 
Fibre muſt neceſſarily deiciedle: in is Bas 


enn as it abates in its eee 


zaly, HExCE appears tha Reaſon * 
Belly of a Muſcle ſwells during its Contraction: 
For as the component particles of each Fibre are 
more looſely joined together about the Middle, 
chan towards its Extremities, which' are generally | 
tendinous, it is natural to ſuppoſe that che chief 
Action is between them; that is, When a Fibre 
grows ſhorter, its Particles which are moſt at 


Wand mult run netter togethe, or fp: by cotis 
8 another; 
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another; and as the Motion of all Bodies is ever 
in Proportion to the Impulſe and Reſiſtance they 
meet with; ſo when the conſtituent Particles of 
the muſcular Fibres are drawn into a ſhorter 
Compaſs, by any impreſſed Power, the Fibres 
mult {well either inwardly or outwardly, or both, 
according to the Reſiſtances they meer with, 


At, SixCE.:;the Coats of the muſcular Fibres 
do moſt certainly grow thicker as they contract 
in their Length, and the external Surſace of the 
Muſcle in general is diminiſhed thereby; it fol- 
lows from hence, that their Cavities muſt grow 
leſs, and their contained Fluids muſt be preſſed 
out in Proportion to. the Contraction of the 


Muſcle. T 


No from theſe Obſervations, I think, there 
is great Reaſon to conclude that Muſcular Mo- 
tion ariſes from the Influence of the animal Spirits 
which inſtantly increaſe the Strength of the cor- 
puſcular Attraction in the Fibres themſel ves, ſo as 
to make their conſtituent Particles run clofer toge- 


. as it were, * nn 


if ” 
- - 
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ſuch an additional attractive Power remains in the 
Fibres... And if we look back and conſider that 
the Elaſticity of a muſcular Fibre is owing|torthe 
mutual Attraction of its componerit/ Particles; 
that its Tenſion proceeds from a conſtant Niſus 
towards Contraction; and that not only theſe; 
but the Contraction of all the Muſcles;- are will 
known to be made more vigorous and ſtrong, 
by the Uſe of ſuch Things which conſiſt of the 
moſt volatile and ſubtile ae a Ting 
_ uſelf will appear more e NG 


Tx HAT the animal 9 are „ "of 
anſwering all the Requiſites towards Muſcular 
Motion, will appear from the | following Con- 
ſiderations. 1ſt, They are generally allowed to 
conſiſt of Matter the moſt, refined and moſt agile 
of any in the Body ; as ſubtile, pethaps, as che 
Particles of Light, or Des CAaRTESS Subtilis 
Materia; and if ſo, their Velocity may be equal 
to that of Lightning, and conſequently voluntary 
Motion may be inſtantaneous. 24/y; The animal 
Spirits, being extreamly ſubtile, are capable o 
n hene into the leaſt. Interſtices 


5 | herwcem 
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between the conſtituent Particles of the muſcular 
fibres. 3aly, As they conſiſt of the ſmalleſt 
Particles of any in the Body, their attractive 
Power i the greateſt, as is evident from what 
Sir [s AA NEWTON has calculated concerning 
be Rays of Light. And, ia, The animal 
Spirits being ſo exceeding baile, they cannot be 
fixed, and conſequently they will immediately 
make their E ſcape through the muſcular Fibres, 
and leave them in the fate State they found chem 
in, as ſoon as the Supply from che Merves is by 
any means diſcontinued. EY 
10 AL 3J 41% Ile 1 

when Things San Harte us, our next 
Tak will be, To ſhew upon what Mechaniſm 
x depends, e of the Nerves and Muſcles 
ate diſpoſed to produce voluntary, and others 


mvoluntaty Motion ; and this we will endeavour 


to do ia as caſy and petſpicuous a manner as the 
Moe che v06r0odrR admit of. 


tt od # 1 br (3.4 477 / 


u E leer Moſcles are 1 as are never 
contrutied; in a State of Healch, but by the 
PirAion of the Will or Mind From mee it 


evidently 
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evidently appears, thut the Nerves) which ſupply 
the voluntary Muſcles with animal Spirits, o Ha 
ſome little Conſtrictions at their Extremities, or 
elſewhere, ' which che ordinary Inapulſes, of che 
animal Spirits is not rapable of rembwing, bit 
when they are under che Direction i che Wall; 
that is, Wherever it is our Pleaſum 00 contract 

fuch and ſach Muſcies, che Will dises or pre- 
pells a prenter Quaneiry of Spirits, or the fame 
Quenrity with" u greater Forte; inte the Neri 
which go td thoſe Muſcles; and by this'feans 
the Oonſtrictions are overpowered, and the 
animal Spirits flow Freely into every Fibre of d 
Muſa}e or Nfufcles te „ oC 


B I the 4nflierde -of the animal Spie —_ 
ape Particles uf the Fibres; 1rhoy vi he 
more ſtrongly artracted towards cuch ether; ani 
from chonce the Fibres will nde ſſarily / ſhrinl af 
eontrabt, and run cloſer together ʒ und athut tit 
continues as: long as We pleaſe, r as long 
we are able to direct ſuch a"Quaegity cof animal 
Spirits to the ſame + Muſcles; fr tis eident, 
we are nüt capable of W 


voluntary 


% „% Nw BSSAT 
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YO Ciriani 28 20 192 erben 
Ta wr: poke! Neri which fopply the volun« 
ny Muſcles, have a Power of denying a Paſſage 
to the animal Spirits into the muſcular Fibres at 
all other times but when they receive an additional 
Impulſe from the Will, is plain; becauſe when 
ever theſe very Nerves happen to loſe their reſiſting 
Force, the voluntary Muſcles immediately become 
in voluntary ones, and they are alternately con- 
tracted and relaxed without the Conſent or 
Direction of the Mind 5 and from hence / ariſes 
a Diſtemper commonly call'd a Shaking. Palſy. - 


Tu Muſcles being contracted meerly by the 
Influence of the animal Spirits, and the Influx of 
the Spirits being ſtop d, by withdrawing the 
Impetus given to them from the Will, the Reaſon 
and Manner of their Relaxation will, eaſily ap- 
pear: For as the animal Spirits are moſt extreamly 
ſabtile, that Portion of them which is thrown 
into the muſcular Fibres acts but for a Moment, 

W * Space of Time; and no ſooner is the 
Vigour 
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Vigour of the Attraction over, but the Tenſion 
of their Antagoniſts, and the Impulſe of the 


nay Bloyly will extend chem » om 1819] 


1:8: 54146 is 
Now ny no One be bai at out attri⸗ 
buting ſo much Subtilty and Activity to the 
animal Spirits, that Muſcular Motion may be 
produced by them in an Inſtane;/ and madt to 
ceaſe again in another Inſtant: For if we conſidet 
how inſtantaneouſſy the Eſfuvia of a Loadſtone 
affect the Fileings of Iron laid on a Table; that 
it will make them all ſtand upright in a Moment, 
and if you withdraw the Stone, or intercept the 
Effuvia with an lron Plate, that theſe Pffects 
ceaſe as ſoon ; or if we conſider that even the 
 Effluvia of Glaſs ate ſo ſubtile, that When a Glaſs 
Tube is well rubbed, it will communicate an 
attractive Virtue to an Ivory Ball at eight hun- 
dred eighty · ſix Feet Diſtance, by the means of 
a Packthread only, ſo that the Ivory Ball, at the 


End of the Packthread, will ſtrongly attract Leaf 
Braſs at ſome Inches Diſtance, and make it ſud⸗ 


denly leap up to it, and fall from it apain, (as the 
_ Mr. STEPHEN GRAY has inſorm d us 
mn in 
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in ſeveral of the Philoſophical Tranſactions); 
I ſay, If we conſider that theſe Things are 
demonſtratively true, it may eaſily be conceiyed 
that the animal Spirits are capable of performing 
ure Au 5 wg waaner we we here 
e r Nlschb Err. 126) 


oY 


Tus meer for 3 Motion And 
as to the In voluntary Muſcles, I don't know of 
ony which may be truly and properly ſo. called, 
unleſs it be thoſe of the Heart. For though we 
are always under a Neceſſity of alternately con- 
tracting and dilating the intercoſtal Muſcles and 
Diaphragm; yer theſe are evidently ſubject, in 
ſome meaſure, to the Will ; becauſe We can con- 
tract them faber or flower juſt as we pleaſe, and 
keep them in a State of Contraction, or Relaxa- 
tien, as long as the want of Inſpiration or Expi- 
ration. will admit of. | y 


T x 5 Sbbiacker Muſcles, which are choughe 
by ſome People to be always in a State of Con- 
traction, ſeem to me to be no otberwiſe ſo, than 


wine, one, may properly call a Stete of Tenſi Ns 
* 


on Mus&vrait Motion: 83 
by which means thoſe of the Anus and Fefica 
Utinaria prevent the involuticaty Effuſion of their 
Contents. Nothing is more evident than that Ic 
is always in our Power to cofiträct theſe Muſcles 
more than ordinaty : For let a Man compreſs his 
Bowels or Bladder eyer-fo much, by 7 
the Diaphragm, abdominal Muſeles, c. yet f 
he has a mind to eonttact the Sphin&ers of the 
Anus and Vefed Lrinaria at the ſame time, the 
other Powers Will fior be able to overcome chelt 
Reſiſtances, notwithſtanding, Perhaps, twice the 


Force is applied to them as 18 uſual | in n going e tb 
Stool, of In mitkitig Water. 


Levy 6 $15 614% A, 


TAE Sphincter Vagina is alſo under the 
Command of the Will; and the Sphincter Ofis 
is ſo much a voluntaty Muſcle, that it feed © 
be mention d. But not to Gſpüre any longer 
about which are involuntary Muſcles; and whith 
are not, let us proceed to account for the itty62 
luntary Motion of the Heart, which we ate Ry 
ſure is lo, e 


L 2 THE 


* 


I E Hear is a Viſcus which has an 
given, the Learned a deal of Trouble to find out 
its real Mechaniſm, and the immediate Cauſe of 
its regular Alternations of Contraction and Dila- 
tation The incomparable Dr. LowER | was 
the firſt that gave us a true mechanical Deſcrip- 
tion of the Structure of the Heart, and the 
Manner of its Action; and though his Hypotheſis 
of the Cauſe of Contraction in the muſcular Fibres 
is wrong, yet he has ſhewn us that the Sy ſtole 
depends upon the ſame Agent that influences all 
the other Muſcles, viz. the animal Spirits; and 
if he had given as rational an Account of the 
Diaſtolr, he had left us but little Room for 
farther Enquiries: but to ſay that the Diaſtolt 
ariſes from a Motion of | Reſticution, and the 
Influx of the Blood, without producing any 
Proofs of it, or even ſhewing the Poſſibility 
of it, is ſaying. e at leaſt, not co the 
Purpoſe, | Be | 


+ De Corde. 


Mr. CowPER 
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* Cowpkx, 1 | 3 — 
Di Dara paſſed over this moſt o im pottant 


Affait, expatiates more largely upon it, and 
endeavours to prove, that the Motion ofthe 
refluent Blood is a ſufficient, Momentum t dilate 
the Heart, and to overpower its contractile Sate 
or Syſtole, which, he imagines at the ſame time, to 
be its natural State of Reſt or Quieſcence, aadꝭ to 
which it always tends. But notwithſtanding chiß 
ingenious Gentleman has taken mote Pains to prove 
the Thing, yet if we accurately and attemtively 
examine into the Nature of it, it will evidently 
appear that neither the Pondus nor Impulſe which 
the Blood receives from the Conſtriction of the 
Heart, can ever be able of itſelf to overpower 
the conttactile Force of the Heart 2 For (as 
Dr. DRAKE F obſetves) could the Blood be 

ſuppos d to re- act upon the Heart, with all the 
Force firſt impreſſed upon it by the N it 
would be een, 3 aal * will ſuppoſe:the 
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Force communicated to be ſuperior to the Power 
communicant; which is abſurd, HO 2 1 
ü —_— known Lawyof Nature. | | 


ben ch Dr. D&aks his ßere t tefuled 

| a Setrtawneoek Dr. LOWER, and Mr. COWPER, 
and bas demorfirated that there muſt be bome 
other Agent, yet undiſcovered, in order to dilate 
the Heart; I am hambly of Opinion that the 
Hypotheſis which he has advanced concetning it, 
is as liable peers quod as ny "Tg I have 
met win 3 


4 uianiven: thes oa is (lays He) that 
„ dilates the Heart, and is the Cauſe of the 
„ Diapole, it muſt be equal to chat of che 
Heurt, the intercoſtal Muſeles, and Diaphragm ; 

to all which it acts as an Antagoniſt Now 
“ ſuch Power is not to be found within the 
<« Body; and therefore ſome external Cauſe moſt 
be found to produce this great Phænomenon; 


« which Cauſe muſt be either in the Air or Atmoſ- 
e phere, becauſe we have no conſtant and imme- 


8 * Commerce with any other Media. By the 


Preſſure 
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« Preſſure of, the Air in the Lungs the Blood is | 
farcibly driven, as it were (wich; an | Enbalys, = 
„through the Pulmonary Vein inte che left ens. © 
© rricle of the Heart ; and this, togtther Witz 
the general Compreſſion of the Body by che 
„Weight of the Mmoſphere, which ſurtounde 
40 and preſſes upon the whple Surface of it, is 
« that Power which cauſes the Blood to mount 
in the Veins, after the Force impteſſed upon it 
00 | by the Heart is broken and ſpent;: and WIH 
« is ſufficient to forge. bean 
„ Sate (ol Contraction.) to Dilpeggion174 9005 
THA hk Preſſure. of 95 be- erh 
* on the Surface of the Body is very great, is 
manifeſt from many Experiments publiſh'd by 
Mr. Boy LE, and Others; and that Reſpiratiom 
contributes very largely towards the Ciculstiom 
of the Blood, cannot be denied: but that ſuch 
Force is communicated to the refluent Blood by 
either of theſe, as te: cxoced;He-canfractile Krepgtſ. 
of che Heart, is only: aſſerted by the, Deller, 
withaut producing one Experiment to confirm the: 
Truth of ir. Before ſuch a. 
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this bad bat Hate? 1 think, t mud wk Been 
" provid that the Bldod" returns-to the tan Gch 
4 gibatey Veleeiry than ir left it ; Srherwiſe it 
is abſolutely ini for it to ovelSower the 
Oonſtriction of the Heatr, if "rat" bs; ab the 
Door lay irs sstulebo Stoke of Qticlcen& rc to 


which i” always*tends.” 24017 NGqu 22 919” 1 32 
nd 01 9918 514 e ugs id ws „ 
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I che Preſſare of the Air gave Mich” andthe 
che 'Wfotion-'61\the"'relutne Blood,” it nge 
eaſily” be diſeoveted by opening the Veins near 

the Heart ; ſor in ſuch a Caſe the Blood would 
ſtream out of them with a greater Arch than it 
would out of!” che Arteſßes: But as Autopſy e * 
_rifely concradſats this, fy 'tis'untealonable to ſuppo 
that the reflient Blood is capable of Marking he 

Heat, if its Conttaction after the Blood 

bored out of it, was to continue with the fre 

8 ha us before.” e 2 

8 14 271 26 oh bein bed _ 

118 Allnett needles to Abe! notice that the 

pul of che Air on the external Sutface of the 

Body, is an Antagoniſt to the Elaſticity of the 


internal Air, dr che Air which is contained with 
the 


* 
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the Fluids, and in all the, Cavities of the Body 
and that by che Action and Reraction of theſe | 
Powers: an Equilibrium. is, preſeryad, yang, the 
Circulation is carried on regularly: whereas 
either of theſe Powers was to be taken off, the 


other would meager, put 4, Kop ff all 
Motion; the ſermer yould., condenſe, che 
Fluids, and, preſs che Veſſels 48 it were, flat, 
and the lager — a the. Fluids, to, a5 
#0.diſtend. aid een che molt reader, Canals yp 


t 2113 Sagi 63 ade 2 vba ow 


11 of. | ak! 
* * Jo being a Fluid, preſſe A quay; 
po there being always an exact Equilibrium 
berwcen the exteral and internal Air, che Preſſure 
of che Air on the Surface af Body mult retard | 
the Motioa of the Blood. in a be ha 
as, well as promote it in others. , .Indee 
Lungs, where their | ſuperkicial. Dimenſions 
variable, by cheit reciprocal Dilazazion and Con- 
rradtion, dhe! Preſſure, of. che Air has 4 valt 
ence: but even chere 1 defy any one to grove 
that the Blood returns to the Heart thro the Paul- 


monary Vein, with as great Velocity as it was 
M chrown 


in the 
art 


go 1 New. BSSEAV 4 


thrown out of it Inde he Pulmonary Artery; 
and if it dots not, can't conceive how ſuch an 
Effect, us above mentioned, could be ae 


re . : Ne | f* 4 WE | 1182 1 of PB, St. +4 
1 "mT 10 457 IS 2 my { SINGGES ©* AY. 4 W wala 
pe granting the Action of the Lungs to be 


the ſole Cauſe of the Diaſtole of the left Ventricle 
of the Heart, how ſhall - we inferr from thener 
the Cauſe of chi Dilaration of the ri gt Ventricle/? 
For if the Preſſure of the Ar ch the Surſace of 
the Body was able to increaſe the Momentum of 
the Blood in both the Cava 5, ſo as, to over- 
power the Reſiſtance of the n right Ventricle of 
che Heatt, ie would nereſſirtly elbe 2h! the 
Hyhe "Veakridh: would eu ovens eons 
in 4 State of Dilatation; becauſe the preſſure 
of the Ait being coäſtant and equal on the 
Jurflce of the eh (lech for the” dif- 
ketent | Heights of the Mercury in the Baro- 

9775 „its rg nth mult be fo too; and this, 6f 
ite Aci to e the Tale ty uch an 
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| hive been: madsG5:atbotar: he tho Diaſtole of the 


Heart, by ſuppoſing che Syſtole to be its natural 
State of Reſt or Quieſcence, to which it; always 
tends with its urin oſt Force 3 tis amore than prb- 
bable that the Literati have been dectived in 


Mechaniſim ot Structure in the Heart itſelf which 
is the Occaſion of all: this; without ſeekingiſadfar 
for Aſſiſtants, or lugging in: ſuch as are quite 
inconſiſtent. with the animal Oeconomy. 1 ſhall 
therefore, :inſtead: of amuſing umyſelf any longer 
with what has been ſaid byrn others ider 
attentively the Phenomena: which have fallen 


under my Obſcevarion;; cuncerning the Action of 
the Heart, and then dehver, in a8 plain a manner 


as: poſſible, what my o] Thoughts) have ſug⸗ 
geſted to me on this moſt intricate aſſar 26-119) 


23 511: 936hb0 981 201. o ee 


20 Tan E. firſt Thing to be taken ngtice f, is, 


that the 

Auticles regularly. 

ocher ; tha is, the Ruücles are coded when 
M2 | 


Syſtole and Diaſtole of the Hean and its 


the 


Hater 


this Aſſertion, and that there is ſorte petailiar | 


1and alternately follow ieh 


— A nn 
— Ns eons 
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the Ventrieles are dllated, and the Ventricles con- 
tracted Hon ine Awictes ure dilated. I have oſten- 
times laid open ihe Breaſt of a Dog, and keps his 
Lungs playing with a Pair of Bellows, in order to 
always found that the Maement the Vantricles were 
oontracted, the Auricles were | dilated by the 
refluent Blood;' and thon, they, is their Tun, 
Ventricles; ſo chat the Auticles evidently act as 
Antagoniſts ta the Ventricles, and the refluent 
Blood is of the ſame: Service to the Auricles : 
Bur as there is ſo much Diſpatity betwoen the 
contractile Strength oh the Vontrioles and that of 
the Aurieles, there muſt neceſſarily be fore par- 
 ticuhar- Contrivance in this Machine, which; as 
oom ut it i fylly contracted, makes itſelſ unbend 
Auricles, wong weak in Oornpariſon to the 
Ventricles, have Power enough to dilate the Ven- 
tticles to Meh Pitch beſdre they arsicapable of 
4Q Thiag may be faid 


of the Aricle for as ther Reflux gb! the Blood 
i ſteady and equah the Proflune: on the! Auriches 


muſt 


* 
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muſt, be ſo too; andi as the Auricles axe 
enough to contract themſelves, notwichſtan 


the conſtant Impulſe of the Blood, it — 


follows, that if they did not relax of their own; 
adœord, the Preſſure of the r would 
mmm chem 122 br # 117 ele, 4 


7: Y 9995 5 . 
41 72 b F 3111 71 : rt) 
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it plainly appears from what has been faid;. 
that no Power ye knen, either within ot 
Heart; and therefore I beg Leave to : proſecute; 
this Thought, and try if L can't make; it agreey! 
able to fome other Phanowns which frequently . 
happen ir ehe animal *Occonomy-1»/1 e 905 


iS Ci of or iim ene A6 


I all hydraulic Engines there ig an abhſoluge 
Neceſſuy for a perperuall Supphy af the mewiag 
Force, though it may not always act a the 
ſame Part of the Machine, eſpecially if it he 
x compound ene, but ſometimes en one Wheel, 

and ſornetimes on another, - according-- E 


Springs and Movements: ve dps neceive. 


= ſhite: ht TEARW Ion A. : 13846 is „ Non 
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tw And nf bad Lo Lab ing 2602) gn ods 
2T''v 8-1" believe it to be with . e 
and its Auricles, whoſe alternate Motions, being 
mechanically performed, doubtleſs ariſe m an 
alternate ineo of the animal Spirits on their 
muſcular Fibres ; but to illuſtrate this moſt excel- 
lent Piece of Machinery, and to ſhew the Manner 
of its Action, from ſuch Principles, is the Diffi- 
culty : However, III not deſpair, but venture to 
ſuppoſe (it being beyond the Reach of ocular 
Demonſtration) that the Nerves which ſupply 
the Heart and its Auricles are always open; that 
is, chey have no Conſtrictions at their Extremities 
or elſewhere, as thoſe of the voluntary Muſcles 
have, but admit the animal Spirits to fly from 
the Brain into the muſcular Fibres of the Heart 
and its Auricles without any Lett or Impedi- 
ment or eg W or Aliſtance from 
the Wil. te ; 


a 17 't wi 1 4 750 1 97 & * * "i * 


- T'6 18 being the a the * 4 b the 


Heart will be firſt of all contracted, by reaſon 
of their lupecior/Power ze and during their Con- 


a it. appears, from what has been {aid 
above, 


be . thicken d, and ſwelled by the 


Influence. of the animal Spitits: And now, if we 


conſider; how: ſtrong and uniſorm the Preſſute of 
theſe Fibres. muſt be upon the Blood in the 


Ventricles, before it can propell it wich ſo much 


Velocity, and in how many different Directiong 
the Fibres run in, it will not be at all unreaſon- 
able to think that the Extremities of the Nerves 


which are inſerted into every Fibre, and ae 


extreamly , ſmall and tender, may be. Preſſed 


upon and ſqueezed during the violent Action - 
the Heart, and the Re · action of the Blood, ſo 


a5 10 prevent the flux of ann more, anima, 
Spifirs till the Preſſure is abated, or till che 


muſcular Fibres are relaxed and dilated again. 
i A, Dede 

TRE Influx of the animal 0 being ob⸗ 
ſtructed when the muſcular Fibres of the Heart 
ate in cheir State of Contraction, and the animal 
Spirits deing / exercamly volatile, the. gouf gf 
the Attraction between the conſtituent, Particles 
of che Fibres will inſtantly ceaſe, and, the, Men- 


wieles will [ſtand in need] * ſame proght * 


{ar 


on MV50u5 Al Kies. = 
above, that every individual Fibre in them will 
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to dilate them again to their uſual Size; and to 
take off all the Preſſure and Obſtructions from the 
Extremities of the Nerves; that is, before the 
animal Spirits can have a free and uninterrupted 
Paſſage into the muſcular Fibres again, che Fibres 
muſt be extended to theit uſual Lengths. 
Nov this friendly Office is no ſooner wanted 
but performed by the ſucceſſive Contraction of 
che Auricles, which are now. ſtrong enough to 
. propell the Blood into the Ventricles, co dilate 
their relaxed Fibres, to take off all Obſtructions, 
and to make Way for the animal Spirits to fly 
into every minute Fibre again; which no ſooner 
happens, but there ſucceeds another Contraction 
and Dilatation of the Ventricles, as deſcribed 
above. | | 
Hv it appears, that when the Heart is 
contracted, the Manner of its own Motion pre- 
verits a Continuance of it; and wichont - forme 
fuch ' Mechaniſm, tis evident that neither the 


Strenge of the Awricles, nor the Pondus of the 
yeſlwene Blood; nor the Prefluzc | of the Air, nor 
; C23 


ey 
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y Tlung ele / whicht wwe e able); eudifroyer, 
-worthd be ſufficient” ta; dilate dhe Weritriches of dhe 
Heart, if che fame. arrraRive /jnyigaraing: dnfly- 
-chee' was always to act with conſiantsroqual, 
And) regular Free on their muſculat / Fibea d ſſo 
chat, in allo Probability, this 150-4 true zu rel 
Deleription- of the Action of the Heart, bach as 
to its Syſtole and Diaſtole. Nn HD bas 
a oft Nu * Tian Noe” 16 Vo VN HR v1 
Tun ſorde Contrivance will 4ccount- ſor the 
hare Contraction and Dilatation 'of- the Au- 
ticles ;” becauſe the conſtant Preſſure of the refluent 
Rliodd. is of: che ſame VUicrbivards earendmgitheir = 
muſcular Fibres, aſter tlieir Cbnttactiou, as be 
{mpidſc-of the Blood in the Ventric les is ff 
rr the Auficles. 1 asl bus 
„af 40M bas 8 10 701 frnoml 1 
11 B Time avs; permit it, we mighe7 hel 
| Abet 8e We wa the Beauties and Ex- 
cCeblendies of the whole Piere öf Machinery⸗z 
"which is ſo admirably conttived, that the lmpulſe 
from one Pam, always begets Motion in 
-anocher,” That on the next} hlt f on thicugh- 
. 0 Hes 0 Body. . 
the 
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"the Blood, 4 — Motion of the animal 
s dir ed from the" Influence of che 
animal Spirits over uber Fibres, ariſes all 
manner of "Muſcular Motion; from Mu ſeular 
Motion, the Circulation of the Huids is main- 
tained ; and from the Circulation of the Fluids, 
all the Veſſels ate kept warm, ſupple, diſtended, 
and every way ready for Motion: but bow 
the Primum Mobile or Firſt Impetus is given, 
is beyond the Waee _ our Frail ne to 
conceive. 16 5656174 Deo 

ibu ici: 30 FHN nut) ads 2) 

TuS is niy Theory of Muſcular Motion, 
which 1 have deduced from a very uniform, 
ſimple, and beautiful Structure of the Nerves 
and muſcular Fibres, and from the commonly- 
known Laws of Matter and Motion; and ſince 
ir appears, from all the Diſcoveries which have 
- hitherto been made, that Nature takes the moſt 

;eaſy” Courſe in all lis Productions; it follows, 
that whenever we would inveſtigate or trace out 
any of the ſecret Footſteps of Nature, it muſt 
always be done by the moſt ſimple and uncom- 
— Means, by * two or three general 


Principles 
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Principles from Phenomena, and aſterwards by 
ſhewing how the Properties and Actions of other 
Bodies follow. from thoſe / manifefti Principles 
though, at the ſame time, —— alla 
raw. are not oh diſcovered. | om 


3 HIS is che Cale in Hand ; eee i 
Repulſion | are Principles manifeſtly belonging to 
Matter but the Cauſes of theſe Principles ale 
kept as Secrets in the Boſom of Nature, The 
Brain is a Heap of exquiſitely fine Glands, 1 
the Neryes are their excretory Ducts; ſtom 
whence we are perſuaded that they —_ — 
moſt ſubtile Matter in the Body, chough it is 
beyond our Power to demonſtrate ite Exiſtence 
to any of the Senſes : So that the two main Prin- 
ciples upon which I have founded i my Wee of | 
Muſcular Motion, ate ſo intticate and,, obſcure, 
chat we are not able. to diſcover the Cauſe of, the 
former, nor _abſolucely. - to go. che Exiſtence 
of the latter: But notwithſtandi diog this, what, 61 
have advanced, ſeems,” at leaſt to me, ſo. very 
like the Fragal Simplicity of Nature, that the 


—— — 
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more I think of 1 ir, the more | am n 2 
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its Truth. E ö 19 dl ar ice T E 
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„ ene eee ee ne et 14¹⁵ MeL"! 
Tur whole Foundation, of natural Philo» 
why, (s Br. Cnzy NH obſerves") Is Simplicity 
and Atalogy 4 dr 4 ſumple, yer beautiful Har- 
mony, running through all the Works of Nature 
in an uninterrupted Chain of Cauſes and Effects, 
with "proper 1. Limitations and Oiteumſtandes: 
And if e Priqciptes be fiperfeded, or this Chain 
btoken, we can expect nothing but Abſurdities 
and Inconfitencies in Philoſophy. kor Simplicity 
ad. Hitthony © are the ere Maks chat the 
Diſcoveries made are of the true Rind, and 
Atualogy, be belt Rule to make thery | by. 
1 B before 1 böttuôr this E541 ir 
ky de proper to-*obviare an Objection which 
tight ” otherwiſe be raiſed a g © it; viz k 
my feen trafanadle to think thi the'Coheradtion 
of ehe Fibres of the voluntary Muſcles will pres 
upon and bindet the Influt of the aciftial Spirits 
after the ſite mutter char I fuppoſe it docs in 
che kbit. er a the Ae Mölekes, * ſiace chere 
— ——— — — —— 
* Philoſophical Principles of Medicine. HAT 
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on MUSCULAR Morton. to: 
is no Difference, that we know of, in their Con- 
ſonnution, and conſequently it would then be 
out of our Power to keep any of the voluntary 
Muſcles: ia a State of Contraction ſo my as we 
. 13. an nit gases 


A 


Mien 
10 which e There-1 is no doubt bur 
the voluntary Muſcles would. be alternately; con- 
tracted and relaxed as the involuntary ones are'z 
and it would be entirely out of our Power to: 
contract any of the voluntary Muſcles à good 
while together, was it not ſot the freſſr Iapetm 
which the Will is capable of giving! to the Spitirs 
in thoſe Nerves . which go to the voluntary 
Muſcles. Now tis from this addimonal Force 
or bmpulſe which is | conſtantly” applied to che 
animal Spirits, when 'we/ cancract-ady' of © che 
voluntary Muſcles, that I ſuppoſe” they become 
able to remove the little Reſiſtances they moet 
with at che Extremit ies of the Nernes, from 
the Contraction of the muſcular Fibres; and by 
this Power the anirmal Spirits do continue to fly 
mt> the voluntary Muſcles, und chere may be 
2 ie Contraction ben us long as che 
ö OD | how 
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Will is able to direct the Spirits with a ſufficient 
Impetus: Whereas this additional Power, which 
the Will impreſſes on the Spirits, cannot be ſup- 
to be communicated to the Nerves of the 
in voluntary Muſcles ; and conſequently, for want 


of this Aſſiſtance, their Extremities, may be 
fligh 


tly block'd up, and the Influx of the Spirits 
jorge till the Fibres are dilated again. 


Bu T this may bn more 4 explain d, by 

an Obſervation which I have many times made 
on thoſe People who are afflicted with a Shaking 
Palſy : viz. That tho the Muſcles of the Carpus 
are alternately contracted and relaxed, and the 
Hand is thrown about from Place to Place, when 
the Perſon does not at all think of it; yet if he 
has a mind to graſp any Thing in his Hand, tis 
always in his Power ( except in the laſt Degree of 
this Illneſs) to keep the very ſame Muſcles in a 
_ State of anmalen 55 ſome little Time. 


en it appears, whe an the Nerves are 


0 far weaken d and relaxed that the Spirits fly 
rough them involuntarily, the voluntary Muſcles 


become 
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become involuntary ones, and they ate alternately 
contracted and relaxed, for the ſame Reaſon that 
the Heart itſelf is: But when the Mind, like a 


go to theſe Muſcles, it impreſſes a greater Force 


than uſual to the animal Spirits; by which means 


they remove ſuch little Compreſſions or *Con» 


ſtrictions as we ſuppoſe to be at the Extremities 8 
of the Nerves, and open a Paſlage into. % 
muſcular” Fibres: as long as the Will is capable © 22 
directing the animal Spirits to "ee AY * 79 
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skilful Muſician, ſtrikes upon thoſe Nerves Which 0 
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Verbot Edo, reviſed and coe SLE. Wi 
1 now added, An Appendix, containing a qe d 
AMet bod to cure the Veneseal Diſeaſe } 


1. 2 CHIRURGICA : or, The 


l ubole Art of Surgery xpLonnzd, and made eaſy, 
according to Modern Practice. Wherein all Things 
neceſſary? to be known and pleckiſed in the Cute of 
Junioss, LUlcers, Winds, Froflures, and Diſlucations are 
conciſely handled, practically and plainly apply'd; the 
Rules ſo ſhort, that the Whole may be with F. ale re- 
member d; and the Method ſo certain, that it may be 
always ſafely depended upon. Whereby every one may 
be able, in a very ſhort Time, to give an Account of his 
Profeſſion, without reading a Multitude of Books. To 
which is added a Compendium of Anatomy ; the like, 
for Brevity and Mcthod, got extant, By JaMEs 
HA - + LEY, Surgeon. Price in Calf” 3 1 in Sheep 
28. 


2. MECHANICAL EESSAYS on the ANIMAL 
OECONOMY. Wherein not only the Conduct of Na- 


ture in Animal. Secretion, but Senſation, and Human 
conſider d, and anatomically 


Generation, are cuftinitly 

explain d. As aſſq The particular Manner of the Opera- 
tion of a Medicine à buanted for and many other 
curious and uncommn.Snhyetts ave eremed of; neceſſary 


for all that ſtudy Nun, and particularly thoſe that 
make * or Surger x — Price 58. 


By the above Author, bk 


